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1.0 INTRODUCTION

HART Envirormental Management Corporation (HART) was retained by the Auto
Ion Steering Comittee of Potentially Responsible Parties (PRP's) to conduct a
Remedial Investigation/Feasibility Study of the Auto Ion Site ("the Site") in
Kalamazoo, Michigan. This investigation was implemented pursuant to CERCLA
Administrative Order ¥W-86~C-07 between the Auto Ion Steering Committee and
the United States Ervirornmental Protection Agency (EPA) under the national
"Suyper fund"” program. This report presents the results of the Remedial
Investigation conducted at the Site fram October 1987 through March 1988.

1.1 Purpose of Investigation

The purpose of the Remedial Investigation was to determine if any
contaminants were present at the Site, determine any risk associated with
those contaminants and gather data necessary to support a Feasibility Study
for remediation. |

The Auto Ion Site ocperated as a waste hauling, treatment and disposal
facility from 1963 through 1973. Site investigations by the Michigan
Department of Natural Resources (MINR) and the EPA resulted in an Immediate
Removal Action request. An immediate removal was conducted by the PRP's
resulting in the removal of all surface material including the building.
Subsequently, a work plan was developed to investigate the evtent of
envirommental contamination at the Site and HART was retained to carry out the
investigation.

The field investigation was designed to determine whether the past
activities contaminated the soil, groundwater or the Kalamazoo River. The
data generated from the investigation will enable HART to examine the risks, if
any, to the public health and environment. The results of the investigation
will be used in an evaluation of remedial altermatives for a Feasibility Study.
The study can then provide a recammerdation of the most appropriate remedial

-alternatives.
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1.2 Scope of Work

The scope of the field effort to determine the presence and extent of
contamination at the Site can be summarized as follows:

1.2.1 Subsurface Soil and Groundwater Investigation

This task assessed the subsurface conditions withis: and in the vicinity
of the Site. The hydrogeclogic assessment included a test boring and
groundwater monitoring well installation program, permeability testing and a
program of groundwater ani soil sampling to characterize the groundwater ard
subsurface soil quality at the Site.

1.2.2 Surface Water/Sediment Investigation

This task assessed the status of the Kalamazoo River above, at and below
the Site to determine what, if any, impact the Site has on the river. This
investigation included a background search to identify other possible sources
of contamination, and a surface water and river sediment sampling analysis
program to characterize the river water and sediment quality.

1.2.3 Excavation for 2lleged Buried Drums

Tnis tasy, requested by the MINR during the Site work, assessed the
validity of allegations of buried drums put forth by informants. This portion
of the investigation included the use of metal detection equipment and the
opening of an observation trenzh to determine whether drums had been buried as
alleged. . A ’

1.2.4 Field Surveying

This task resulted in the production of base maps of the Auuo Ion Site.
Data included in these maps conzisted of the Jlocation of monitoring wells and
test borings, elevation contours, and major Site features.
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1.3 Contents of Report

This draft report has been divided into seven chapters. The first
chapter contains introductory material pertaining to the purpose and scope of
the irvestigation. The second summarizes background data collected prior to
this investigation. A summary of the purpose, methodelogy and findings of all
the field investigative activities is included in the third chapter. The
fourth and fifth chapters summarize our current understanding of the geology,
hydrology and extent of contamination at the Site. Chapter 6 contains the
Endangerment Assessment (EA) and Chapter 7 contains the conclusions of the RI
and EA report.
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2.0 SITE BACKGROUND INFORMATION

2.1 Physiographic Setting

The Site is enclosed within an ummarked fenced lot at 74 Mills Street
located in a northeast cammercial industrial district in Kalamazoo, Michigan.
Figure 2-A shows the Site location. The property is bordered on the south
side by the Kalamazoo River and on the north side by O'Neil Street. South of
the river is a small golf course. An auto impourd lot is located 150 feet north
of O'Neil Street. Adjacent to the Site on the west side is an industrial
painting campany and the Conrail round house property is locatea east of Mills
Street.

The only residence in the immediate vicinity of the Auto Ion Site is
located approximately 500 feet north of the Site on Mills Street, directly
adjacent to the main railroad line fram Detroit to Kalamazoo. Populations
within a one mile and three mile radius of the Site are estimated by the
Kalamazoo County Planning and Cammunity Development Department to be
approximately 36,000 and 100,000 respectively.

The City of Kalamazoo has a municipal well field located within cne mile
of the Site. However, this field has not been in use for approximately one
year due to the contamination of the field by coliform. There are no plans to
re-activate the field in the near future (fram conwversations with Bruce
Minsley, Department Utilities Director, City of Kalamazoo, 1988). Little
information is available on the usage of industrial wells in the vicinity of
the Site. It is believed that all industries in the area are on the municipal
supply, but several may comtirme to use their own wells for non-contact cooling
water.

General climatological data for the Kalamazoo area is contained in Table
2-1. Kalamazoo receives an average of 34.4 inches of rainfall amd 71.4 inches
of snowfall per year. The average temperature varies from 24.8 F in January to
73.}“ in July.
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2.2 Site Description

2.2.1 Physical Description. The original buildings, lagoons and waste
debris, once present on the Site, were removed in 1986 leaving a fairly flat,
fenced, vacant lot. A concrete pad is still present in the northern section of
the Site. Figure 2-B is a general Site map showing the Site as it can be found
today. Detailed Site maps can be found in Appendix I.

2.2.2 History. The original building that occupied the Auto Ion Site
is believed to have been constructed during the 1940's. It served as a city
operated coal-fired power plant for Kalamazoo's street lights. In 1956
Consumers Power Campany purchased the plant fram the City of Kalamazoo.
Shortly after purchasing the facility, Consumers Power Campany closed it amnd
began the dismantling and removal of salvageable materials and equipment. The
property was then sold on land contract to Auto Ion Chemical Campany in 19€3.

Auto Ion Chemical Company cammenced operations in 1964 as a plating waste
treatment facility. The plant was originally designed to precipitate the heavy
metals from chrome and cyanide waste. The resulting sludge was then to be
disposed of at a suitable dump Site and the supernatant, created in the cyanide
waste treatment, was to be discharged into the sanitary sewer system. However,
inadequate waste treatment and storage may have led to a multitude of spills
and illegal discharges into the Kalamazoo River, and storm and sanitary sewer

systems.

During the plants operation, several violations were reported by
govermment officials. These officials reported unagproved discharges into
sanitary lines and into the Kalamazoo River directly. Also inspection by
officials noted a lack of diking around storage tanks and the presence of
unlabeled leaking dnums (CJ-(2M HILL, 1984 and MDNR files).

The Water Resource Hearing Commissions made the determination that Auto
Ion had violated provisions of the Liquid Industrial Waste Act (Act 136,
Public Acts 1969) and the Water Resources Act (Act 245, Public Acts 1929)
(Development Planning & Research Associate, Inc., 1983). 1In
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addition, it is believed that organic fertilizer waste may have been left on
the Site by an orvanic fertilizer company which operated ocut of one the
buildings on the Site during the late 1960's. Auto Ion's license to haul
liquid wastes and certification as a waste treatment facility were not renewed
in 1973.

When Auto Ion ceased operation, the main building was abandoned with
uncontained waste in the basement. There were also several storage tanks, a
block house on the river, a concrete lagoon containing liquid waste and an
assortment of drums left on the Site.

In 1976 James Rooney, the owner cof Auto Ion Chemical Campany submitted an
article cf incorporation for the Tropical Essence Campany, located at the Site
in question. Finally, in 1981 the property reverted to state ownership for
failure to pay property taxes. '

In 1982 fencing was installed around the Auto Ion property and plans for
demolition were bequn. Chemical samples were also taken in 1982.

In 19¢3, an Emergency Action Plan was carpleted by Technical Assistance
Team (TAT). In accordance with the Emergency Action Plan a surface removal of
contaminants on Site was conducted by OH-Materials, Inc. on behalf of the Auto
Ion Steering Committee. This was followed by the demolition of the buildings,
under the direction of the City of Kalamazoo in 1986.

A chronology of significant events related to the Auto Ion Site can be
found in Appendix II.
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3.0 SUMMARY OF FIFID INVESTIGATION ACTIVITIES

3.1 Introduction

HART's field activities at the Auto Ion Site were conducted fram October
1987 through March 1988. Field activities were designed to determine if
contaminants were present in subsurface soils, surface water and sediments, as
well as to abtain detailed information on geclogic and hydrogeclogic conditions
present within the Site. The greater part of the field work consisted of
drilling soil borings and installing monitoring wells. In addition, a
camprehensive sampling effort was instituted that consisted of sampling soil,
groundwater, surface water and river sediments. During the field work, a
request by the MINR to determine the validity of allegations concerning buried
dnr.s was acknowledged and accamplished by the field team.

This chapter contains a discussion of the purpose, procedures and results
of each field activity and preseats the data generated by these activities.

3.2 Test Boring Operations

3.2.1 Purpose. A total of 14 test borings were drilled, 13 on-Site and 1
cff-Site, by Fox Drilling Campany of Itasca, Illinois. Test borings were
drilled to identify the presence of contaminants amd to determine the
subsurface geolcgy. Of the fourteen borings, seven were converted to
monitoring wells (Figure 3-3). '

3.2.2 Methodology. 2All test borings were drilled within unconsolidated
deposits overlying the bedrock. These borings were drilled with a OME 75 using
3 3/4" x 7 3/4" hollow stem augers and 4" roller bit mud rotary depending on
the depth of the boring (boring logs are located in Appendix III). The
borings were advanced to the desired depth below the water table or until
bedrock was encountered.
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All drilling equipment used (i.e., drill bits, augers, 1ruds, rig) was
decontaminated between test borings to minimize the possibility of
cross-contamination. The decontamination process consisted of the removal of
bulk solids fram all apparatus with a hot water, high pressure wash.

All darill cuttings off Site were brought within the fenced area of the
Site. The decontamination and development water was coollected and stored
until disposal. Drilling mud was also collected and stored on Site for future

disposal.

3.2.2.1 Soil Sample Collection and Analysis. Lithologic samples were
collected at selected intervals (Table 3-1) in advance of the boring. Samples
were collected with a two-inch diameter, two foot 1long split spoon sampler
driven over a two foot interval with a 140 pound hammer falling 30 inches. The
split spoon samplers used at each boring were decontaminated prior to sarpling
and between sampling using the following procedures:

* Scrubbed clean in socapy water with a scrub brush.
* Tap water rinse

* Distilled deionized water rinse

* Methanol rinse

* Distilled deionized water rinse

All sampling equipment (spoons, knives, bowls, etc.) were precleaned
prior to sampling and between samples as described above. All samples were
collected a1.1 described in detail by a HART field geologist during boring
operations. Descriptions :-cluded:

a. soil characteristics (type, thickness, color, etc.)
b. description of any visual contamination
c. approximate w:ter content

Samples were obtain=3d from each split spoon with a clean knife and placed
i= the appropriate jars for analysis of metals, cyanide, volatile organics,
acid base neutrals, pesticides and PCB's. The remainder of each sample was
then placed in an 8 ounce jar for storage.
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Boring Depth to Depth of Sample Analyses
Number Water Sample (ft) Number
Wl 7.5 0-2 S-Wl-1 Organics, Inorganics, Pesticide/PCB
2-4 S-W1-2 " " "
4-6 S-W1-3 " " "
95-11 S-W1-4 " " "
14-16 S-W1-5 " " "
19-21 S-W1-6 " " "
w2 0-2 S-W2-1A Inorganics
0-2 S-wW2-1B "
2-4 S-W2-2 "
4-6 S-W2-3 . "
9-11 S-W2-4 "
17-19% S5~W2-5 "
W3B o-2 S-W3B~-1 Organics, Inorganics, Pesticide/PCB
2-4 S-W3B-2 " " il
4-6 S-W3B~-3A " " "
4-5 S-W3B-3B " " "
6~2 SUIRA4, " " "
13.5-15.5 S-W3B-5 " " "
17-1% S-W3B-6 " " "
24-25.5 S-W3B-7 " " "
29-30.5 S-W3B-8 " " "
34-35.5 S-W3B-9 " "
38-40.5 S-W3B~-10 " n "

44-45.5 S-W3B-11 " n "
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TABLE 3-1 (CONTINUED)
AUTO_ION SOIL BORINGS, SAMPLE DEPTHS
OCTOBER, 1987

Boring Depth to Depth of Sample Analys' s
Number Water Sample (ft) Number

W3B (continued) S-W3B-11 " "
49-50.5 S5-43p~-12 " "
W 0-2 S-W4-1 Inorganics
2-4 S-W4-2 n
D 4-6 S-W4-3 "
O
9-11 S-Wi-4 ‘ "
N
o 12-14 SW4-5 "
T
19-21 - S-W4-€ "
U A
s 22-24 - e R : "
E .
w5 0-2- - S-W5-1 - Inorganics
2-4 S-W5-2- | "
4-6 "
- 6-8 S-¥5-4a ' "
6-8 S-W5f4b v "
8-10 S-W5-5 "

14-16 S-W5-6 - "

24-26  S-WS-7 "



TABIE 3-1 (CONTINUED)

bHIQ_IQE_EQILJE!ED!E&ngﬁﬁﬂiLLEIEHS
Boring Depth to Depth of Sample Analyses
Number Water Sample (ft) Number
W3B (continued) 49-50.5 S-W3B-12 " "
W4 0-2 S-W4-1 Inorganics
-4 SW4-2 "
4-6 SW4-3 "
9-11 S-W4=-4A "
S-W4-4B n
12-14 S-W4-5 "
19-21 S-W4-6 "
W5 0-2 S-W5-1 | Inorga .ics
2-4 S-W5-2 "
6-8 S-W5-4A "
6-8 S-W5-4B L
8-10 S-W5-5 "
14-16 S-W5-6 n
24-26 S-W5-7 "
Wé 0-2 S-Wé~-1 Inorganics
2-4 S-W6-2 "
4-6 S-W6-3 "
6-8 S-Wé-4 "
9-11 S-W6-5 "
12-14 S-We-6a "

12-14 S-W6—6b "
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TR'4 3-1 (CONTINUED)
AUTO_ION SOIL BORINGS, SAMPLE DEPTHDS

OCTOBER, 1987
Boring  Depth to Depth of ‘sample Analysis
Number Water Sample (ft) Number
W6 (continued) 14-16 S-W6-7 "
19-21 S-W6~8 "
Bl 0-2 S-Bl-1 Inorganics
2-4 S-B1-22 "
S-B1-2B "
4-6 S-B1-3 t
8-10 S-Bl-4 Organic, Inorganics
13.5-15 S-B1-5 " "
18.5-20 S-Bi-6 " "
23.5-25 S-B1-7 " "
25-26.5 S-B1-8 " "
28.5-30 S-B1-9 " "
33.5-35 S-B1-10 woo "
38.5-40 S-B1-11 " ’
43.5-45 S-B1-12 " "
48.5-50 S-B1-13 n "
58.5-60 S-Bl-14 " "
68.5-70 S-B1-15 " "
78.5-80 S-B1-16 " n
88.5-90 S-B1-17 " "

103.5-105 S-B1-19 " "



TABLE 3-1 (CONTINUED)

OCTOBER, 1987
Boring  Depth to Depth of Sample Analyses
Sample (ft) Number
0-2 S-B2-1 Organics, Inorganics,
Pesticide/PCB
9-11 S-B2-3 "o "
14-16 S-B2-5 " "
18.5-20 S-B2-6 " "
23.5-25 S-B2-7 n "
28.5-30 S-B2-8 " "
-2 §-B3-1 Organicg, Inorganics
2-4 S-B3-2 " 1"
4-6 S-B3-3a " "
4-6 S-B3-3b " "
8-10 S-B3-4 " "
10-12 S-B3-5 " "
13.5-15 S-B2-6 " "
18.5-20 S-R3-7 " "
23.5-25 S-B3-8 " "

28.5-30 S-B3-9 " "

33.5-35 S-B3-10 " "



TABLE 3-1 (CONTINUED)

lEn:LJ:!LisnILJEEHQSEL_jEQEHILLEEIHE
Boring Depth to Depth of Sample Analyses
Nunber  Water Sample (ft) Nunber
B3 (cantinued) 38.5-40 S-B3-11 Organics, Inorganics
43.5-45 S-B3-12 " "
48.5-50 S-B3-13 " "
58.5-60 S-B3-14 " "
68.5-70 S-B3-15 " "
78.5-80 S-B3-16 " "
88.5-90 S-B3-17 " "
Bs 0-2 S-B4-1 Inorganics
2-4 S-B4-2 o
4-6 S-B4-3 "
6-8 S-B4-4A "
S-B4-4B
BS 0-2 S-B5-1 Inorganics
2-4 S-B5-2 "
4-6 S-B5-3 "
6-8 S-B5-4 "
B3 0-2 S-B6-1 Inorganics
2-4 S-B6-2 L

-6 S~B6-3 "



TARLE 3-1 (OON'TNUED)

AUTO ION SOTL BORINGS, SAMPLE DEPTHS
OCTOBER, 1987

Boring Depth to Depth of Sample Analyses
Number Water Sample (ft) Numbe -
B7 0-2 S-B7-1 Inorganics

2-4 S-B7-2A "

S-B7-2F "
4-6 S-B7-3 "

6-8 S-B7-4 "
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As per the work plan the soil sampling program required inorganic and organic
parameters be analyzed for samples from W-1, W-3b and B~2. Samples fram the
remaining were analyzed for inorganics only. The boring W-3a was not sampled
as it is located next to W-3b which was sampled.

3.2.3 Findings

3.2.3.1 Subsurface Characteristics. Test boring logs prepared by HART
are in Apperndix III. ‘The data obtained from the test borings was used to
construct cross-sections and prepare the description of Site geology provided
in Section 4.2.2. Sieve analyses were run for 15 soil samples at 6 boring
locations on the Auto Ion Site. The grain size distributions for these samples
can be found in Appendix IV. The grain size distributions, with the exception
of those for well W3-B, show well graded and gap graded sediments. The
sediments range from sandy gravel at B—'l,-w-z and B-3 to sediments with 90%
passing the #200 sieve at B-2 and W~5. The grain size distributions indicate
that the sedimens present are glacial or fluvial glacial in origin. -

Sieve analyses in W-3b shows very unifom sands' with 'aplo of 0.1 rm and a
uniformity coefficient Qu = D60/D10 of 2. This uniform sand would allow for
permeabilities of up to 10-2 cny/s (Freeze & Cherry 1579) greatly increasiny the
potential chances of contaminant transport away from this area. | |

Atterberg limits and permeability tests were not conducted for these
samples. The values shown in Table 3-2 are representative, however, of the
permeabilities that can be expected for the samples taken.

3.2.3.2 Analvtical Results. The soil samples collected in the borings
were sent to Century Laboratories, Inc. for inorganic analyses ard United
States Testing Company, Inc. for organic analyses. Tables 3-3 through 3-5
contain a sumary of the amalytical data. -The laboratory data sheets, case
narratives, and a QA/QC review of the soil sample data are contained in
Appendix V. '
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e TARLE 3-2
HYDRAULIC OCONDUCTIVITIES
Kon/sec

-7
Glacial Till 10

-3
Silty Sand 10

. -2
Clean Sand 10

Gravel 1-10
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DEPTH
COMPOUND

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane

Methylene Chloride
Acetane

Carbon Disulfide
1,1-Dichloroethens
1,1-Dichloroethane
Trane-1,2-Dichlorozthene
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trictioroethane
Carbon Tetrachloride
Vinyl Rcetzte
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L S I
Total Fylenes

U= Below CFOL
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DEPTH
CQPOND

Chloramethane
Bramcmethane

Vinyl Chloride
Chioroethane

Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene

1. i-Dichloroethane
Trans-1,2-Dichloroethene
Chloroform
1,2-Dichleroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Trans-1, 3-Dichloropropene
Trichloroethene
Dibramochloramethane
1,1,2-Trichlcroethane
Benzene

cis-., 3-Dichloropropene
2=Chicrosthylvinylether
Browforn
4-Methyl-2-Pentanons
2-Yexanone
Tetrachlorosthens
1,1,2,2-Tetractioroethane
Tclusne

Chicraobenzens
Ethylbenzens

Styrene

Tctal Xylenes

3-13

8 - 10’
§-B1-4

ocacaoa

00
-~

O
U
GCCCCCCSGGCCCCC

26 8 ®

1

-

8

U= 3z2low CRDL R= Unuseable data

Table 3-3 {(comt.)
AUTO IN STTE
CRGANIC ANALYSIS SIMMARY SHEET FOR SOIL
ALL USEABLE DATA ABOVE RDL (UG/XG)

8 - 10
S-B3-4

C:C(:C:CC.'C:CC:C:C:CC:GC:CCC:C:C‘JC:C\DC:C:C:CCZCSC:CCC.‘C:
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oD

Phenci

bis(2-Qhlorvetyyllether

- -D:nthylrbmx

Ben=oic acid

b..s (Z~Chiloroethoxy) nethane
2.4-Micaicropheano:
.2, 4-Tlarchenzene

Naphthalene
4-Chlorosnitine

Boachiorchutadiene
4=Chiore-3-methylphenci
2-Yethylnaghthalene
Heoashlorocyciopentalione
‘.4 6~Trichlorophenci
2,3.5~Trichlcrepoenol
2=Chloremaphthalene

Z=litroaniline
Dinethylphtiaiate
hoenazhthyiene

2.6-Dipitrotoluene

3-iicoaniline
Acsnaphthene
2.4-Dinitrophancl
4-Nitrophenol
Dibenzofuran

2.4-Dinitrotoluene

Dnethylphthalate

{-Dicrophanyl-phanyl ether

Fiuzzene
4-Nitroaniline

4, 6-Dinitro-2-aethylphencl
4{-Broncphenyl-phanyletier

Hexachlorobenzene

Pantazilorophencl
. Paasthrene

Antiwacene

¢ P-w-izylphthalate
, m

Wmmtc
3,2'=Dichoropenzidine

Baczo (a) anthracene
hrysane

bis (&Ethylhexyl) phthalate
pi-o-ocrylphthalace

Banzo (b) {lucranthene

Benzo (k) Slucranthene

Benzo(a)pyrene

o Indeno(l,2. 3-cd)Pyrane
Diberzola.h) Antiracense
Benzoig,b, i) Perylene
roaniline

-t

U= Below CRIL

0-2

-

v
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P= louseable data
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Table 3-3 (cont.)

AUTO XN STTE

ALL USEABLE DATA ABOVE CRIL (UG/KG)
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Table 3-3 (ccmt.)

N0 TON STTE
SDOVQLATILES NOLYSIS SMOXY SHXT PR SOLL
ALL USDXZ DATA ADOVE CRIL (UG/3%)

0-2  2-4  gegt 46 C6-8  DHBS
SVIl SN2 SI-M S4TSR SV
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w 3
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Table 3-3 (cant.)

AUTO TN STTT
SDOVOLATILES NLYSIS SUeOr. SEIT r.. Sl
AL USDULEZ DTS MMOVE OXIL (UG/%5)
gl -1 %25 0.5 3.5
ORI SVB6  SATT S SVN-10
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[
[

2 S
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Table 3~4 (cont.)

AUTO ION STTE
DIORGANIC AALYSIS SMORY SEEET FOR SOILS
ALL USEABLE DATA ABOVE RIL (MG/XG)
DEPTH 28.5-30' 0-2' 2-4 4-6 4-6  8-10 10 - 12'  13.5-15'

METAL S-B2-8 S-B3-1 §-83-2 $-B3-3x S-B3-3B S-83-¢ S-B83-5 S-83-6

Auzinam 11700 4003 3824 2598 3127 11700 1817 1349
Antimony R bt U v U U SR U
Arsenic 20.0 9.7 3.8 3.8 4.8 10.0 1.0 u
Bariun 152.0 68.0 52.0 U 47.0 122.0 u U
Berylliur U U U U U U u u
Cadriux U U 1.0 ' U U U u U
Calciwr 41200 32400 33800 16600 19500 4337 28400 26600
Chromiur £:.0 17.0 15.0 7.4 6.3 21.0 7.5 15.0
Cobalt U U U U v U U U
Copper 2160 24.0 16.0 11.0 12.0 2.0 22.0 26.0
Iren 63700 1000 8023 7788 §750 © 32400 6708 3736
Lead 23.0 42.0 24.0 18.0 1.0 2.0 2.1 U
Cyanide 4.4 0.4 0.6 0.8 0.7 U R U
Maznssium 7805 5200 10602 722 7084 2683 1700 EES
!’.an;anesé 13282.0 31C.0 23¢.0 200.0 254.0 1888 7.0 72.0
¥erouwy E 0.20 U U U 8] Y U
Nickel 82.0 16.0 12.0 U g.7 &< 35.0 3.0
Porassium 2%t U u 2570 U U v T
Selenium U U U U U U < U
Silver v U v U U T U U
Sodiuz 5335 ) U U U U U U
Thallium U U U U U U v v
VanazZium 3C.0 12.0 1.0 u il.0 31.0 & U
Zins 145.0 4¢.0 £2.C 35.0 380 &7.C 27.0 N

U= Below RID FE= Unuseable dztz
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Table 34 (cont.)
DERGINIC. NOLYSIS SIMPORY SHEET FOR SOILS
ALL USDBLE DATA ABOVE KIL (MG/XG)
P W50 8.5% 0-2  2-4  4-6  6-8  6-8  0-2

METAL $-B3-16 $-B3-17 S-B4-1 s-Bé-2 5-B4-3 S-B-4 S-B4-48 S-B5-1

Alwinun n7 2141 3005 1734 2988 4303 5013 2668
Mtincny v R R R R R R R
Arsenic v v 5.7 3.8 3.4 11.0 8.3 18.0
Bariun U v U v U 595.0 517.0 80.0
Beryllium U U U v v i U U
Cadmiurn U U U U U - U U o U
Calciur 21200 $1200 51409 72100 35500 43500 28400 25505
Chroriws 1.0 $74.0 25.0 18.0 19.0 2010 25¢1.0 3710
Cobalt U U U U v U U U
Copper U0 B0 1 16.0 - 949.0  824.0 1520
Iren 1943 7203 . 13600 5502 6372 17900 17600 16602
Leas U 5.0 8.7 s 2 300 2.0 £2.0
Cyanide U 3.2 3.0 0.4 R 1830 232.0 4.3
Yagnesiuz €540 - 12500 15200 2705 .'11400 14100 i T
Manzanese . £7.0 22:.0 20¢.5° 13£.0 182.0 286.0 31,0 142.0
Merowy v 0.10 U U U U U 0.2%
Nickel 1€.0 I7.0 o 120 180 1440.0 115¢.0 .
Porassiun U U U ¢ .,. U | v v
Seleniu U U v U U U U 8
Silver U U s U v v U U
Sodiwr. U R U J ) U Y U
Thallic U U U U U U U U
Vanadi U v 17.0 s 7.¢ 1.0 4 0.0
Zin: 7€ 105.0 260 TR L £38.0 1350 27,0
= B2iov RIL ®= Unussatis f2%3



373¢0C
n
£X)

o

Q77Lse
(Cote

Ly

0°vel

<y

.
oy
P

pas

j]

cshL

Q'3v

CES

N AT

(i

fl

n
f
IH
N
Q73L9

0°zg
28C6

0evt

077t

vt

07
£r

UL
£-98-S

»9"

[ar)
.p
v
m

(o]
.
[t ]

n

0723t

3¢S
oLt
0§t
€08t

02

0°elrt

cogey

-98-§

.?‘Z

T Qe
53 n
2 n
2

1 a
a a

a o
070301 0°.35
07°9 a
2°30T 0ot

0°082
0°st
|

X

1-98-s

2T
7'y

-

[ 19}

0eet

0°67¢

€30

0°s0¥

£701

8°¢

LT8R
£-98-S

N

(oM/9) TN IO WL TSt TV
STIOS W04 LTS ANGITS SISATON OO
3LIS NOT QLN

» -~

L ap g

C(3mm)

€2-€ T

|

7T

7291

ey

bt

<9

2-948-S

0"2

W T

M

-

Elhon
myreuey

ntiteyl

-----

172q0)

TN

TUN



- .
T

Auinun

Antimony

Barium
Bervlliur

Cadriur

Seleniur
Silver
Sodium
Thallium

Vanadiur

..
e e Tales o -

2-4'

S-B7-28

3113

271.0

1.6

32500

1440.0

1831.0

140.0
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Table 34 (cont.)

A0 IN SITE :
DORGNIC NRLYSIS SOORY SEET FOR SOILS
ALL USEABLE DATA ABOVE RDL (MG/KG)

t- 6-8
s-87-3 s-87-¢
6266 2305
R R

0.0 21.0
97.0 U
U U

12.0 U
19800 5276
3521.0 2071.0
24.0 U
10100.0 617.0
14202 677
30.0 6.5
4.0 15.0
3685 1134
54.0 29.0
1.60 i)
1064.0 £5.0
U U

U U

2.4 U

U ¢

U U
1£.0 U
58,0 2.0
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Tadle 34 (oemt.)

: NJTO I SITE
DORGMGIC NOLYSIS SASORY SNEET R SOILS
ALL USEARLE DATA ADOVE ML OG/2G)

wn  2-4 4-6 -1 17-19' 0-2' . 2-4 t-¢' 4-6

MTL  S42-2  S2-3  S42-4  $<2-5  S-WIB-1  S-V3B-2  S-W3B-3A  S-W3B-3B
Nuinm 6439 4740 957 2949 “6s 2033 8912 7198
Matincoy R R R R U v v v
Arsenic v 5.8 i 7.4 8.5 v 38.0 v
Bariw 75.0 U v U 6.0 7.0 R R
Beryllium v v v v U v v v
Cadrire v v U v 4.8 v v U
Calciwm 22300 v 32500 66000- 47600 12905 25700 22200
Chromiwr  177.0 18.0 13.0 2.0 1010.0 681.0  1798.0  2:16.0
Copelt ) U v U v U v v
Copper 28.0 U v 6.4 5.0 222.0 444.0 663.0
Trer. 17600 101200 3067 9458 14600 . 42700 26900 24500
Lea: 4.7 4.2 3.5 5.5 70.0 28.0 §0.0 65.0
Cyanide U U U U R R R £.3
agnesic 4145 1167 7015 14600 15500 U v U
Manganese 21.0 224.0 82.0 301.0 243.0 47.0 184.0 13,0
Nercury R R R R 0.20 1.80 4.10 5.10
Nickel §7.0 v U a1.0 333.0 112.0 65.0 3.0

tassive. 1402 U v U U 2363 v v
Seleniut U U U U 3] U U U
Siiver U U v U U v U v
Sodium 4235 U v U U v U i
Thalliuw v 4.4 U v v v U v
Vanadium 14.0 13.0 U U 14.0 14.0 16.0 1€.0
Zine ¢2.0 16.0 £.7 24.0 631.0 £7.0 %20.0 505.0

k= Unuseatle data

U= Beliow POL
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Table 34 {omt.) -

AUTO ION SITE
DERGNUC NOLYSIS SIORY SEEET FOR SOILS
— ML USDANE DATA ADOVE RIL (MG/XG)
W 6-8 13.5-15.5' 17-19' 24-25.5' 29-30.5'  34-35.5'  39-40.5'  44~45.5'

METAL S-¥3iB-4 §-V3B-5 $-W3b-6 S-¥W3B-1 S-WiB-8 S-w3p-9 S-W3B-10  S-w3B-11

Alduasirm 3098 2375 6855 1170 691 591 542 934
Antimony v U U 22.0 U v i i
Arsenic U 4.0 U v u U i U
Bariue v v v v U U U U
Beryllium v U v v v U U v
o Cadmiur U U U U U U U U
Calciwr £589 42000 72200 23100 17200 T80 18900 26700
Chromiwr 1882.0 20%.0 26.0 16.0 11.0 13.0 2.0 13.0
Cobait U U U U U U U U
Copper 113E.0 $7.0 7.8 U U U v U
Iron 13600 en¢3 12820 2560 1€30 158¢ 1543 2480
Lezd 21.0 3.4 4.0 U U v U U
Cvanize R U U U v U v v
- Yamnesiw 1323 12100 23300 7500 4280 2710 43210 520
Yarzanese 4.0 164.0 283.0 ££.0 41.0 4.0 e 5¢.0
Kerouey .40 0.1¢ E U U z U "
lickel {T.0 182.C 1.0 U U v v v
PorassiuT < 8 153¢ v U U v U
Seleniw U v U U v h U
Siiver U T v v v £.2 U T
Sodium v v v U v ; v U
Thalli U U v U U U U Y
Venadiw v tt 5.0 U U U . U
P
Zins 11,0 2o 34.C i.T s . t 7.3



Wﬁmm*twﬁa&ﬁ-w? fai.
| MTO IN SITE

. DESGNUC AALYSIS SIORY SEIT FOR SOILS -

ALL USDABLE DATA ADOVE KiL OfG/%G)

SEFTH 9-50.5° 0-2 2- & 4-6 9-11* . 9-10' 2-14 V-2
METAL S-W3E-12  S-N4-) §-¥4-2 S-¥4-3 S-V4-4A S-¥-4 S$-¥¢-5 S-Wi-6

Aluminum 925 3624 265 1533 2775 1352 4432 2074
Mntincny U R K R R R K R
Arsenic v 14.0 9.4 5.0 5.8 .6 19.0 U
Bariwm U 208.0 118.0 49.0 v v 640.0 v
Berylliwm U v v ) v v v v

~ '
Cadriw v 2.4 U 1.4 U U v Sy
Caiciw 15800 29600 154¢ 2131 - 4583 2838 13360 £7000
forgfe Ve 14.0 1602.0 105C.0 111.0 990.0 eé‘/.c 22.0 €¢.0
Cobelt U 5.0 U v U U v
— Coppr v 430 46ne 62.0 @40 %0 . U 1¢.0
| iren 212 22200 C 188X 0545 10200 7634 2980 - B4
Lea: v 184.0 5.0 o ss sz g0 2.5
oyzzde U 2.0 3.0 2 JERERE S SRR A R 1.4
o~ Yammasiuwn 420 7283 v U Cu U 8205 15100
Yanganese  48.0 180.0 3.0 £3.0 R R 1838.0 1620
Kerooy v C.3 ¢.20 0.20. v v 0.30. v
Ricke v 0.0 . 106.0 184.0 .0 o0 &s s
Fotassiuz v U v U U v U v
Selemaur U v N U v U U
Silver v v 'p y v y v U
Sociw: v v v Y U v s U
Vg v v v v U v vou
Vanaziw v 16.0 14.0 v U U U v
Zine 5. 1%.0 om0 20 : 3 3.2 78.0



Barium
Beryllium
nrugucg
Calciur
Chromiun
Cobalt
Coppe:
Iron
Lead
Cvanide
Fagnesiun
Mangansse
Mercury
Nickel
tassium

Seleniur

U= Below PIL

0-2
5-¥5-1

2874

16.0

142.0

= Unuseazie data

2-¢
§-Ws-2
18

23.0

128.0

€591

1045.0

337.0

19600
109.0
66.0

1340

2e.0

0.60

61.0

3Nn.0

2.7
10600
2508.0

U

1258.0

20900

374.0

U
11400
1782.0

U

13%¢.0

25000

[ g4

s

-

2.0
76.0

1¢ - 16’

U

76000 -

200.0

LX)
L2 X

-208.0

tak

-1
o
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[aa)

ar
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467
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Barium
Berylliun
Cadmium
Calciw
Chraiu
®o)iad
Coppar
Iron
Lezal

Cranids

Mamasiun

Hanganess

rotassiut

Seienlu
Silver
Sodiw:
Thalliw
Vanadiu

-

-l

= Belo AIL

2-4'

S-vwe-2

45829

21.0
51.0

1.1

JllluﬂittC NOLYSIS SMARY SMEET FOR SOILS

4-6
S-w6-3

7313

9.0
1.7
1.5

17800

Table 3~ (eunt
AUTO ION SITE

ALL USEABLE DATA ABOVE XIL (MG/XG)

6¢.0

“7ce

- o

LX)
- i

0.20

[

32.0

m

6-8 9-1

S-V6-4 S-S

4638 10600

) v

R 15.0

222.0 566.0

1.4 v

U U

163¢ 57300

98¢.0 120.0
R "
633.0 16.0
R wsw
3.0 30.0
R R

v 308
3.0 £2¢.0

v U
484.0 31.0
223 v
y L

2.5 v

v v

v U
22.0 32.0
€ .¢ 7.0

12 -4
S-W6-6A

3072

76400

70.0

P

12.0

2.0

12 - ¢
s-we-6d
an

7.4

80500

e - »M%@MM

14 - 16
§-w6-7
2985

U

L

4290¢C

19-2°'

S-V6-8
1234

U

23.c



del
gae-BiC (Lindane)
Beptachior

Aldrin
Beptachlor epxide
Endosulfan I
Dieldrin
4,4'-D0E
Endrin
fndasulfan II
4,4'-DD
Ihdosulfan suifate
§,4'-po7
Fethaxychlor
End-in ketone
eipne~Chlordane
Taxaphene
rotlor-101€
rrocior-1221
rogler-1232
Aroclor-1242
Arocior-2248
Aroclior-1254
Arozler-1260

= Below RDL

18.5-20'
S-B2-6

coccaaradadodccccaccacccdeaae

F= Unuseable datz

29-30.5'
S-¥3B-8

-4

v

R
w

coccoaoaooLocacooaocaadoaEoecococ

34-35.5'
$-¥3B-9

18.

C:C:CSC‘.CGCG(:C:C:CC:C.'CCGCZCC!C:C:C:C‘.SC

AUTO ION SITE
PESTICIDE/PCE NOLYSIS SUMORY SIELT FR SOIL.
ALL USEABLE DATA ABOVE ROL (UG/XG)

15.

39-‘0.5 )
S-W32-10

C:C‘.CZCC:CC.'(:C‘.C:C:C:CCZCCCQC!GC‘.CC‘.C:.‘SC‘.

4.5’
-1

7

.
C':(:GGGCCCCCCCCCCGCGCGCCCCBQ

49-50.5'
$-¥38-12

2.

C:CZCZGCCCCCGGCCCCCCGGGCGCCSG
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Of the fourteen borings on the Bits ten (W-2, W4, W5, W6, B-1, B-4,
B-5, B-6, and B-7) were smmpled for inorganics only and thwes (W-1, ¥W-3b and
P~2) were sampled for inorganics, wolatile organics, semivolatiles and
pesticides/FCB's. Boring W-3a was not sampled as it was in the immediate
vicinity of w-3b. '

Inorganic concentrations were cospared to the values shown in Table 3-6
vhich list values of Typical Element Concentrations in Natural Soils adapted
fram: Hazardous Waste land Treatment, USEPA., SW 874 (April, 1983). 1In the
background boring W-1, magnesium was present in concentrations ranging from
6,135 to 12,100 my/kgy; these are above the typical range for magnesium as shown
in Table 3-6. All other inorganics identified were within or below
concentrations considered typical.

Boring W-2 alsc had magnesium (7,019-14,600 mg/kg) above the normal
range. Cyanide (5.1 mg/kg) was detected in the upper two feet below the
surface. Boring W-3b had antimony (22 mg/kg), cadmium (4.8 mg/kg), chromium
(1,010-2,116 mg/kg), copper (1135 mg/Kg), magnesium (7,500-25,500 mg/kg),
mercury (0.4-5.1 mg/Kg), nickel (651 mg/ky), silver (8.5 my/kg) and zinc
(506-720 mg/kg) all above typical concentrations. These ocampowds were
contained in the upper eight feet except for magnesium, antimony and silver.
All other inorganics identified were within or below typical concentrations.

Boring W-4 had cadmium (2.4 mg/kg), chromium (1,601-1,050 my/kg) copper
(413 mg/kg), and magnesium (7,293-15,100 mg/kg) present above typical
concentrations. Cyanide (1.4-72 my/kg) was detected with the highest
concentration (72 mg/kg) detected within two feet of the surface.

Boring W-5 detected concentrations of cadmium (2.7 mg/kg), chramium
(1,045-2,508 mgy/kg), copper (3395-1,396 my/kg, lead (374-893 my/ky), mercury
(0.5-0.6 mg/Kg), magnesium (17,500-19,900 mg/kg), nickel (1521-2957 mg/kg) and
zinc (469 mg/kg) above typical values. In addition, cyanide (61-574 mg/kg) was
detected above typical ranges in the upper eight feet of the boring.
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;f(x-h.

Arsenic
Barium
Beryllium

Boron

Cadmium
Cesium
Chlorine

Chromium

Flourine
Gallium
Gold

Icdine

Adapted from:

10,000-300, 000

2-10
1-50
100-3, 000

0.1-40
2-100
1-10

0.01-0.7

0.3-25

20-900
1-1,000
1-40
P v V)
10-4,000

0.4-300

0.1-40
1-5,000

2-200

430

10

.06

100

100

LY
200
30
1

5
30

10

Lithium
Magnesium

Molybdernmm
Nickel
Radium
Rubidium
Selenium
Silver
Strontium
Tin
Targsten
Uranium
Vanadium
Yttrium
Zinc

Zirconium

5~200
600~6, 000
20-3,000
0.00-0.03
0.2-5
5-500
8x10™>
50-500
0.1-2
0.01-5
50-1,000
2-200
0.2-9
20-500
25-200
10-300

60-2,000

20
5,000
600

.03

40

10

.05
200

10

100
50
50

300

Hazardous Waste Iand Treatment, U.S. EPA, SW 8§74 (April, 1983)
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Boring W-6 had concentrations of cadmium (1.2-1.5 mg/kg), copper (105-633
=/kg), magnesium (6,146-10,600 my/ky) and silver (2.5-3.3 mg/lg). Cymnide (74
»g/kg) was identified in the uyper two feet, while all of the osdmium, copper
and silver were in the upper eight feet.

Boring B-1 had antimony (13 my/kg), arsenic (62 mg/kg), cadmium (1-1.6
mg/kg), chromium (2,433 my/ky) copper (181-187 mg/kg), lead (928 mg/kg), ard
magnesium (7,365-26,200 my/kg) above typical concentrations. Cyanide (0.7-4.9
my/ky) was also identified. Most of the inorganics identified were recovered
in the upper eight feet with the exception of magnesium, found throughout the
sample, cadmium found at twenty (1.0 mg/kg) and twenty five feet (1.1 mg/kg)
and cyanide (0.7 mg/kg) at 45 feet. '

Boring B-2 had copper (119 mg/kg) and magnesium (7,809-26,300 mg/kg)
above typical concentrations. Cyanide (0.32-4.4 mg/kg) was identified
throughout the boring to a depth of 30 feet below the surface.

Boring B~3 had magmsim{ (6540-12,500 mg/kg) through out the boring.
Cadmium (1 mg/kg) was detected in the upper 6 feet as well as-at a depth of
100 feet below the surface. Mercury was found between 50 to 60 feet below the
surface. ' : S

Boring B-4 had cadmium (1.4 mg/kg), chromium (2,561-2,968 my/Kg), copper
(82¢-849 mg/kg), nickel (1,159-1,449 my/kg), magnesium (9,711-27,000 mg/kg) and
zinc (435-539 mg/kg) above typical concentrations. Cyanide (0.4-231 mg/kg) was
identified with the highest concentration at 6-8 feet below the surface. The
highest con~entrations for chramium, copper, nickel and zinc were detected 6-8
feet below the surface. ‘ : ‘
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~— Boring B-6 had cadmium (2.5-9.2 my/kg), chromium (1207-1423 mg/kg),
copper (143-1209 mg/kg), lead (365 my/kg), magnesium (8636-9326 mg/k3), nickel
(576-1022 my/kg) and zinc (301-1474 my/kg) above typical oconcentrations.

Cyanide (0.9-17 my/kg) was also identified throughout the boring.

Boring B-7 had cadmium (1.6-12 mgy/ky), chromium (1,440-3,521 mg/kg),
copper (617-10,100 mg/kg), magnesium (6,722-17,700 my/ky), meraxy (0.14-1.6
m/kg), nickel (1,094-4,520 my/kg), and zinc (589-2,029 mg/kj) above typical
concentrations. Cyanide (4~15 my/ky) was also identified 4-8 feet below
surface.

Volatile samples were collected in three borings at the Site. The
results starting with W-1 identified 2-Butanone (58 ug/kg) at 19-21 feet below
the surface. The results of samples fram boring W-3B indicatec the presence of
methylene chloride (18-32 ug/kg), acetane (14110 ug/kg), trichloroethene (5596
ug/kg), tetrachlorcethene (12 ug/kgy), toluene (12-65 ug/kg) and ethylbenzene (6

N ug/kg). Most of the volatiles identified were in the upper eight feet. The
results of samples from boring B-2 showed acetone (19-76 ug/kg), 2-butanane
(33-57 ug/Ky), trichlorcethene (34 ug/kg), and toluene (5 ug/kg).  These
campounds were identified at two feet (2-butanone, toluene, eleven feet
(acetone), twenty feet (acetone, trichloroethene), and at thirty feet

N~ (2-butanaone) . Butylbenzylphthalate (910-1600 ug/ky) was found from 24-40 feet,
benzo (a) anthracene (240-1700 ug/kg) fram 4-8 feet, bis (2-ethylhexyl)
phthalate (590-8000 ug/kg) fram 0-40 feet, chrysene (220-1400 ug/kg) from 0-8
feet, Qi-n~octyl phthalate (39-5,900 ug/kg) fram 6~30 feet, benzo (b)
fluoranthene (430-2,500 ug/kg) at 4 feet and the 6-8 foot interval, and benzo
(a) pyrene (190-450 ug/kg) from 0-4 feet.

Two additional samples not required by the work plan were collected based
on a visual assessment. Sample fram B-1 at 8-10 feet identified methylene
chloride (870 ug/kg), 2-butanune (9,500 ug/kg), ethylbenzene (4,200 ug/kg),
styrene (6,400 ug/kg), toluene (8,000 ug/kg), tetrachloroethene (3,100 ug/kg)
and total xylenes (31,000 ug/Kg). The second sample fram B-3 &t 8-10 feet
identified the presence of acetane (10 ug/kg). -



3-36

Semivolatiles were analyzed for in samples fram borings W-1, W-3b and
B-2. Boring W-1 ijdentified the presence of di-n-butylphthalate (840-1,700
uy/kg), fram 0-21 feet, butylbenzylphthalate (1300 ug/kg) at 11 feet and
bis (2-ethylhexyl)phthalate (510-1400 ug/kg) fram 0~21 feet.

In boring W-3B the semivolatiles identified were phenanthrene (3,000
ug/kg) at 8 feet, di-n-butylphthalate (520-3800 ug/kg) at 0-40 feet,
fluoranthene (370-3000 ug/ky) at 0-8 feet, and pyrene (330-3000 ug/kg) at 0-8
feet. :

The semivolatiles identified in boring B-2 were phenanthrene (1,700
ug/kg) at 9-11 feet, anthracene (370-1,100 wug/kg) at O0-11 feet,
Di-n-Butylphthalate (3,600 ug/kg) at 0-2 feet, fluocranthene (11,000 ug/kKg) at
0-2 feet, pyrene (480-1,600 ug/kg) at 0-11 feet, benzo (a) anthracene (850
ug/kg) at 9-11 feet, bis(2-ethylhexyl)phthalate (940-1,400 ug/kg) at 9-11 and
23-25 feet, chrysene (670 ug/kg) at 9-11 feet, benzo (b) fluoranthene (890
ug/Kg) at 9-11 feet, and benzo(a)pyrene (440 ug/kg) at 9-11 feet. Of the three
borings analyzed for pesticides and PCB's, no PCB's were found and only two had
pesticides present. Beta-BHC (9.39-28 ug/kg) was detected at a depth of 29-50
feet and was the only pesticide identified in W-3b. In boring B-2 the pesticide
Heptachlor (8.5 ug/kg) was detected at 18-20 feet.

3.3 Monitoring Well Installation

3.3.1 Purpose. HART installed &z total of seven groundwater monitoring
wells at the Auto Jon Site (Figure 3-B). Six of these wells straddie the
water table while the remaining well was set deeper intb the aquifer and
adjacent to a shallow well in order to assess the presence of a vertical
hydraulic gradient. These wells were installed to provide necessary
hydrologic and chemical data needed to determine groundwater flow direction,
potential contami:ant migration and to establish background levels of chemicals
in groundwater.

3.3.2 Methodology. The instaliation of monitoring wells, supervised by
HART was based on lithologic information aobtained durmg borehole advancement.
Each well was constructed of two inch diameter, stainless
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~— steel (threaded flush joint) and 10.7 foot lang, no. 10 slotted, stainless

staelsaam;ﬂmemirstanedimdiatelyafterdﬁnhqinmeselected

nstallatimptocedursmmesénefor all monitoring wells. The wells
were emplaced at the desired depth throush the hollow stem augers and held in
place while the anmulus was backfilled with silica sand to approximately two
feet above the screen. The augers were periodically retracted from the
borehole throughout construction. A bentonite seal consisting of approximately
two feet of bentonite pullets was then placed above the sand. A 5% bentonite
and cement mixture served to grout the borehole up to two feet below the ground
surface. Pure cement was placed above the bentonite/cement slurry to the
surface. A protective steel casing was then set in the borehole and cemented
in place. A cement collar was constructed around the steel casing to prevent
any surface water fram draining into the well. All wells were labelled and
given locking caps. Monitoring well construction diagrams are contained in
" Apperdix VI. Following installation, four of the wells were developed by
pumping; the remaining three were developed by introducing nitrogen gas into
the well allowing water to bubble out via an educator pipe until water fram the
well was visibly free of sediment because of pump failure. The purpose of the
well development was to create a good hydraulic connection between the well
~ and the aquifer by removing formaticnal fines. All development water was
collected and stored for future disposal.

3.4 Sampling and Analysis of Monitoring Wells

3.4.1 Purpose. Monitoring well water samples were collected on November
3, 1987 and March 8,1988. Sampling was required in order to assess the
condition of the groundwater in the aquifer underlying .the Site as well as to
establish backgiound levels. A total of seven wells were sampled during each

sampling event.

3.4.2 Methodology. Before sampling, each well was evacuated of at least

five well volumes with a decontaminated stainless steel bottam loading bailer.

N Sanples were then collected by pouring the water fram the bailer directly into
laboratory supplied bottles and vials. The bailer was decontaminated between
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wells and a new rope was used for each sampling. Allsanplswerekqtatf(:
and transported to Century lLaboratories, Inc. of Thorofare, NJ and United
States Testing Campany, Inc. of Hoboken, NJ.

3.4.3 Findings. Groundwater sampling parameters can be found in Table
3-7. A summary of laboratory data is displayed in Tables 3-8 and 3-9 with the
actual laboratory generated data in Appemdix V. A camparison of the
analytical results for sampling rounds 1 and 2 are presented in Table 3-10.
Required Detection Limits (RDL) for the analytical results are listed in Table
3-11. Required Detection Limits are optimm levels of analytical instrument
response which may or may not be met in practice.

Analytical results for organic campounds at W-1, the background location,
indicate positive results for tetrachloroethene in both sampling rounds.
Concentrations of 7 ug/L and 6 ug/L were imdicated in sampling rourds 1 and 2
respectively. Inorganics cammonly found in groundwater and detected at this
location during the first rouwd of sampling included calcium, magnesiur,
manganese, potassium and sodium at 156,000.0, 41,800.0, 16.0, 5,720.0 and
163,000.0 ug/L respectively. The seconrd round of sampling indicated the
presence of aluminum at 38,600 ug/L, barium at 384 ug/L, calcium at 427,000,
cadmium ét 13 ug/L, chromium at 277ug/L, ccbalt at 71 ug,L, iron at 22C,000
ug/L, lead at 200 ug/L, magnesium at 117,000 ug/L, manganese at 5,370 ug/L,
mercury at 0.30 ug/L, nickel at 225 ug/L, potassium at 8§,31C, sodium at
140,000, vanadiur at 108 ug/L and zinc at 521 ug/L.

Analyses of W-2 oconfirmed the presence of volatile campounds
trichloroethene at 5 ug/L and chloroform at 6 ug/L during the firs:t round of
sampling and chloroform again at 31 ug/L during the second roand. The only
semi-volatile detected was diethylphthalate, at 22 ug/L, on the second round of
sampling at W-2. The first round of inorganic sampling at W-2 resulted in the
detection of aluminum at 74,600 ug/L, arsenic at 31, bariur at 4,340 ug/L,
beryllium 111 ug/L, cadmium at 39 ug/L, calcium at 961,000 uc/L, chromium at
1,000 ug/L, cobalt at 312 ug/L, copper at 473 ug/L.
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(o0 120 1)

v U

U v
35 €0
U U
560 £50

Chloromethane
Braoomethane

Vinyl Chloride
Chloroethane
Methylene Chloride

Recewbewvweaeca

v U U U

v L U v

v U v 24

v U v v

v U v 6

hcetone v k R R R R
Carbon Disulfide )] v v U v U
1,i-Dicticroethene v v v L] U U
1,1-Cichlioroethane v v v U 4] U
Trane-1,z-Dictiorosthane v v v bigle] 180 r
Cnloroferr v € U U oL 80 &
2.3=Diclcroethane U v U ¥ 1 & v
-Butanme U U U U v v L
2,1, 1-Trichicroethans U v U 4 v U U
Carban Tetrashilcrige v U U Y U v v
vinyi hestate U U U U U r v
Bromodicricramethane U U U U U U v
1.2 Di.;.’.o:c;:o,‘.n: U v U U T U v
Trans-1, 3-Dicricropropens Y v U v U Y U
Trichlorosthene U £ ¢ U 40 420 =2
Dibromoctioramethane U U (H U -V v v
1,31,2-Tric lorozthane u L v v U v v
Benzene v U U .U R U v
cis-1,3-Dichioropropane v t v v v v v
2=Cnloroethyiviny ¢et.n=’ U v U U U U U
Eramwion U U U. U U r v
{-hiethyi-z-Fentanme U U U U U - U v
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Ctlorchanzen: t U v t Y RS v
invibenoens U v - v N v v
Stvrens U v U v v v .
Tota. Nyienes v v t U v v

U= Below FZL k= Unuseedle etz »= Duplicate



SR SIS ST e R R

CaFORD
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Broocmethane

Vinyl Chlonide
Chloroethane

Methvlene Chloride
Acetone
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1,1-Dichloroethene
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Trans-l, 2-Dishicroethane
Chlorofer=
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4Methyl-2-Pentancne
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Chloromethane
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Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane

w Trans-1, 2-Dichloroethane
Chloroform
1,2-Dichloroethane
2-Butanane
1,1,1-Trichloroethane
Carbon Tetrachloride
Yinyl Acetate
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1,2-Dichloropropans
Trans-1, 3-Dichloropropene

: Trichloroethene
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cis-1,3-Dichloropropene
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Toluene
Chiorobenzene
Ethylbenzene
Styrene
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cdoccagocaccocaadadoaccdadaaacoaaooocaoccaawaceac
coccaacoocgaocaaoCoaaoaococaaoaacaccaoaoaaaecacacacaacc

U= Bzlox RDL R= Unuseable data

- . . .. - D N - -— - * es et

- — Cot .
B e e a3 R N



»1e2 $TRISTON =4 T OTE I

WY TTIeOI NS
UBTAS (T  SeTueg
HBSETNLTY(T'Y) TR
HRALU (-0 T T ouRpUT
I v)oTIIg
SUMIEIONT 7 (X) 0T
30 URINT ] (q) OTY
e Erioo-a-og
arerer ! TURUTANg- 7 Y
I@RED
WL (v) 0TI
FLETRIRUAS -, '
eTrnEiireariang
E-$29
e RienTg
eETiing-3-q
h) 20Uy
2 IR
2 TR TR NI
a SRTUICOIO T B
1 23l T icdom g-y
n
1
1

ve .
o -9 B
T ’

)

:
)
)
VRS BB
1}

P R N

e IR ¥

pos

—~

—
)
'L):J:JDLJ;)'O-‘DLDH;JSJL)'—)H

LI IID WD DD
vt
N
2]
-~

~
(al
€
«~
(R}
<

+

<2

);25'—)'.—1:.)'—31):);’

H

:A:A:JDL')Ll:J:a:-lL):JHU
-
;);1:);)3;3,’.1;'_:',‘);4:2g.:_);a:4:::t:

AreTeTAuagd TROSOLY TN
hiy - ARt T BT ohod o/ SR

RO
HE g I ]

f SUT TURQLS T
a 330 Y
1 R ey rieudc oo~y
renTimay

E - thgoplabaliaiede O Mg
emiozueqtq

(CGRERI Y-y

cRdon TIg-p°2

Elgek L

TN T

NN TTL-3'T

IRTAG Ay

NerrE AR

TR eI T2
{CUadIoTRTAL-5 Y 2
TOCUHOIOT R -3 Y T

A2 TN RO 12400 Ty 0@y
PR TR A7

X U - <ONO-y

9 PGB T oy

AT UWO T
*RTEREN
FRTRQIOTPL-P 2T
e rR -7

AT (Lo LND-7) ST
LN dtoTvag
Tonaq [AQ MEg-9 2
(oA -

JuoIcxios

FWTWAOII Y
AMp RO TIONEG

e {Adad -3~ TP-0enry -
TR AR

T3 ( [ CoxdosTaRoO-Z) g
o 1A -2
FTRPRTEG-Z'T
ToqEoTe (Azosg
FRTRROP G- 'T
AT IE-€ T
Tomydaro Np-2

QA [ARRRTD-7) g
(o

]

-

Dﬂﬂa::ﬂ:’::’DPPQQDQZ)DD:’HQQSQDZQDDDDDDDDDD:‘DDDD;:D:‘):JPQ
DDDDDDQDDDDDDDDDDDD."-\D:JDDDDSDD'DD:DDDSDDUDDD&;JDUQD

PDODOODPODDOPDODDLDIDIADIDNDODODDLALLIADLLOIDLDIODLLDLDLDL
bDDDDD::D:DDDDbDDDDDDDD:’JDDDDDSDDDDD;J:DD;)

PO PLODLOIODOLODLDDODDODDDDD

-0 q "o "0 XA -0 -0 A0 0B00

(-2uo0) 8-£ 3TqeL

Sr¢g '
N e ~M-..¢.~.; e R = R ‘.a.,. \.-!s./a,.c.-:ﬁ"t u&_}.\. ..x:.g.q~b_*§-;«’w.z‘
€< 0

- g ~— v c— - -3




. .“‘5‘ .-s_‘»‘----. R '&-."3\‘?:...-"-"' SRR .- 3"46‘ o

Table 3-8 (cont.)
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COrMPOUND
Prenc!
sis(2-Onloroethyl)lether
g-Cnlorophencl

1,9-Dichlorobenzense
$,4=Dichlorodbeniene
Senzy) alconho!
1,2=Dicrlorodbenzens
2-methylphenc]
pis{P-Chloroisopropyliether
a-nMpthylphenc]
NeNjtroso~di-n-dipropylamine
mwexachloroethane
Nitrobeniene

lseophorone

E=Nitropheno!

2, 4-Dimethylphenc)
Benzoic acio
pis(@-Crioroethoxy)methane
E,&~Dicnlorpphenc!

1, € ,0=Tricnlorodenzene
Naphthalene
«=-CThlporoanitine
Hexachlorobutatiene
e~Cnloro~23~-methyipnenp!
E-Methylmaphina.ene
mexazhiprotytlitpenisc.ene
2.6,6-Trichlercohenc:
€,6,89-Tricnlorecponhenc!
gE-Chloronapnthalene
E-titroaniline -
Dimethylpnthalate
Azenaphthylene
2,6-Dinisrcicluene
E=Njtroaniline
Azenaphthene
2.4=Dinitrophencl ’
&-Nitrophenol
Tivenzofuran’
2,4-Dinitrctcluene
Diethy.phthalate
6--hlorophtny.-=nony. ether
Fiuorene

b=Njtroaniline
L,e=Daritre-c-me? hv]Dhen:A
N-njtrosocipnenylamine i
t-Bromophenyl-phenyjether
hexachioroberzene
Fentachlorophenc!
Prnenanstnrene

Anthracene
Dx-h-bu.ylbrthc‘ aze
Fluoranznene

Fyrens
Butylbenzylprthalate -
2,¥'=Dichorcbenzic.ne
Benzo(alantnrazene
Chrysene
bis(P-Ethylhexyliphinalaze
Di-n-octylphtralate
Benzo(d) luprantnens
Benzo (k)T )uoranthene
Berzota)pyrene

Incenpt: ,B,3-cciPyrene
D:denco(a,Al&rsn-acene
B.ﬂ:e("h.i)g.fyl.ﬁ.
Z=Nitrcaniline

U= Below RDL

W=}

Rs UnLseasie Csto

chcccd;ccccccccccnccccccccccchccccctccccrccéccccccccccccccccc:cc

SEIVANTIL ANALYSIS SUMMARY SHEET FOR BROUNDWATER

Gu-w2

‘ . . , ) .
ccccocrocacceocctccconcCcCocCCcOoCCCcCroCCcCcCcCcCcecCcCcCcceECCcCcCcCeEcCeCcCceEcCceCcecC

ccccecececccecce

\ Table 3-8 (cont.)

aUTD 1ON BITE

ALL USEABLE DATA ABDVE RDL (UB/L?

Cu~W3a

ccccccCcccocgceoceccecocccccecccec

.

tccccCceccCccCccCcocrTCcoccCcocececcCcoca ccecceoccecccccccoccccco

Round 2
Guw-W34 D

cccecoceccccoeoeccconCcccocCcCcecCccoCccecCccocceEcCcCcceEceceEcCcc

creocrTccrcoccLccCccoccoccococCccoco

Si-W20

rCcCcCceCceCCcCCCCcCCcronecnnMoCurnaccncecocccoocceCcoCcCccCcrocecCccCcerrMococccgcccecCccCcceEcCcncecce

Gw-u6

ccccoccCcecccoccrocceococecorn C'C ccrCcecceccCccccCcoccrcccocCcoocTcrLceococoececcorroceceocecececcceoecceccccecCc

Gu=w2

ccC

crnCccCcCcceLceccoocrnuUuroococCcoccceococccQoEceocgceecececceccc

Lol ol

cCccrcrncrocccccccocanecCcor

Lot
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COMPOUND

Phenol
dis(2-Chlorcethyllether
2-Chlorophenol
1,3-Dichiorobenzens
1,4=-Dichlorobenzene

Benzyl alcohol
1,2-Dichlorobencene
2-Methylpnenol
bisi(2-Chloroisopropyllether
“-Methylphenol
N-Nitrosc-di-n-dipropylam:ne
Hexachlorpethane
Nitrobenzene

Isophorone

2-Nitropheno!
2,4-Dimethylphenc.

Benzoic acaic
bi1s(2~Chlorcethoxy)methane
€,4-Dichlorophencl
1,2.4-Trichlorobenzene
Nap~thalene
&-Criloroanitine
Herachlorodbutaciene
a-Chloro~-Z-methylphencl
2-mMethylnazhthalene
Hexachlorocyclopentaciene
g,6,6-Trichnlorophenc!
2,4,8-Trichlorophenc!
e-Crnloronaphthalene
c-N.zrocaniline
Dimethnylphthalate
Acenachthylene
2.¢-Dinitrotocluene
3-Nitroaniline
Acenaphithene
2.4-Dinitrophencl
G=Nitrophenol
Dictenzofu-an
2.4-Dinit-otcliuene
Diethylphthalate
“-CThlorophenyl=phenvl
Fluprene
L=Ni;troaniline
&,6-Dinitro~-2-methylphenc!
N-nitrosodiphenylamine
4-Bromopher, . -phen, .ethe-
Hexachlcrotenzene
FPentachlorophencl
Phenanthrene

Arthracene
Di-rn-butylphthalate
Fluoranthene

Pyrene
Butylberzylphthalate
3,3'-Dichorobenzidine
Benzo(alarthracene
Chrysene
bis(2-Ethylhexyliphtrnalate
Di-n-oCctylphthalate
Benzo(b)fluoranthene
Berzotk)fluoranthene
Benzolalpyrene
Indenc(],2,3~cd)Pyrene
Dibenzo(a,h)Anthracene
Benzot(g,.h,i)Perylene
2-Njitrosniline

ether

U= Below RDL

Gu-He

CcCccCccocreccCcrCceocecccCcronccccccCccCccCcCccCcCcCcCcCococrEcccecccCcecccnrctccecececececcecceccC

Rz Unuseable cata
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'Table 3-8 (cont.)
AUTD 10N BITE
aLl.. USEABLE DATA ABOVE RDL

Round 2

s

ANALYSIS SUMMARY SHEETY FOR GROUNDWATER

(UG/L:



Alw-inun
Antimony
Arsenic
Barium

Beryllium

Porassaw
Selendm
Siiver

Sodiur.
Thalliuz
Vanasgiur

Zins
Rexa~Chroniwn.

U= Bzlow RDL

G-l

1562

v

4.800

v

3]

k= Unuseakle Gate

- 7 %" w.&o,uﬁ$n5)ﬁ4: -

Ge-w2

74600

31.0
£340.0
ku.o
35.0
9€1000
100C.0
312.0
7.0
45200

56¢.0

245000

138C.0

0.00

-Table 3-9

ATO ION SITE
ROUND 1 INORGANIC ANALYSIS SUMGRY SHEET FOR GROUNDWATER
ALL USEARIE DRTA ABOVE RIL (UG/L)

Gv¥ W3A

12¢.0
24300

127C.0

27C.0

20200

A~ e
poyd

U

G¥-W3B

0.0

80300

Gv-W4

7.8

230000

21.0

U

R

R

R

2700.0

64400

K

U
42£10.C

214000

R

0.0

543000

U

" .

(e L]

6.7
L2000

R

5£50.0
S18300
R

0.0

€ ¢

<.0

37800

2392.0

U

2220.0

422X

R

€.

[ YRY;

33100

§1.0
720.0
6.5
23.0

960000

208300
231200.0

c.90

.0

195000

£2.0

e~
Ives
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3-59
TABLE 3-10 continued

N Comparison of Organic Analyses from groundwater sampling.

MONITORING WELL W-4 (ug/L)

First Round Second Round
COMPOUND 11/03/87 03/08/88

Vinyl Chloride 40 -——-
Methylene Chloride 560 -——-
Trans-1,2-Dichloroethane 180 16

— Chloroform 95 19
1,2-Dichloroethane 45 —_——
Trichloroethene 420 1€0

MORITORING WELL W-5 (ug/L)

NS
First Round Second Round
COMPOUND 11/03/87 03/08/88
Vinyl Chloride 24 ——
N~ Methylene Chloride 6 R
Trichloroethene 15 -—
MONITORING WELL W-6 (ug/L)
First Round Seccnd Rcurd
COMPXUND 11/03/87 03/08/E¢
KONE DETECTED
--- Denotes results are below Reguired Detection Lev=zl
. ) R Denotes unuseable result
—
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TABLE 3-10 continued

Comparison of Organic Analyses from groundwater sampling.

N _
MONITORING WELL W-1 (ug/L)
First Round Second Round
COMPOUND 11/03/87 03/08/88
Tetrachloroethene 7 €
MONITORING WELL W-2 (ug/L)
“ _ First Round Second Round
COMPOURD 11/03/87 03/08/88
Chloroform 6 31
Trichloroethene 5 ———
N MONITORING WELL W-3A (ug/L)
First Round Second Rounid
COMPOUND 11/03/87 03/08/88
~ Vinyl Chloride 5 ———
Methylene Chloride 11 -—
Trans-1,z-Dichloroethane g6 150
Trichlcroethale €2 100

MOKITORING WELL W-3B (ug/L)

First Round Second Pound
COMPOTUND 11/03/87 03,/08/88

NONE DETECTED

()
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TABLE 3-10 continued

Comparison of lInorganic Analyses from groundwater sampling.

MONITORING WELL W-6 (ug/L)

First Round Second Round
CATION 11/03/87 03,08/88
Alurinum 33100 36600
Antimony R -
Arsenic 47 <7
Beriunm 720 746
Berflliun €.5 ---
Cacriur : 23 6
Calciux 960000  4EETOC
Chroziux 1310 8€7
Cctals ' 76 ' £3
Copper _ 644 o R
Iren 13400C 2€00C<C
Leac EETY: | 240
Cyanide 11 . ——-
Magnesiux 209000 ' . 136050
Mancanese 11200 £l2¢8
Mercury c.sC ’ c.3C
YNickel 125¢C . 6C2
Potassiur 13400 . - 2318
Selerniur R . R
Eilver - -
Sodiunm 18600 223008
Thellium '-;; e
Vanadiurx - ' €5 s2¢C
Zinc - 782 _ £z°
KHexavalernt Chrexmium e ===
lts z2re pelow. refuired Tetecticn Level

~--- Denctes rescu

F. Denctes Data is unuszbkle
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TABLY 3-10 continued

Comparison of Inorganic Analyses frox croundwater sampling.

MONITORING WELL W-5 (ug/L)

First Round Second Round

CATION 11/03/€7 03/0EB/EE
Aluminum -— 11000
Antimony R -—-
Arsenic -—— 44
Barium ‘ --- -—-
Berylliurm - ——
Caémium --- 11
Celecoum 22EC00 2€10CC
Crhromicm ——— 1270
Cebalz - _——
Cerper —— 1250
~ron --- széoc
~ead -——— €1
Cyanide 40 40
Magnesium 3780C 5E500
Mangcanese 13¢0 1980
Mercury -——- 2.70C
Nickel 2210 2450
Fctessiunm 422CC 28300
Seleniu:n R b
Silver -— ———
Sodiuxz 2220CC ~2C.oC
Tha;l;;z —— _——
Varadiux -—- 23
2inc 214 | 1080
Hexavazlent Chrormiunm —— -——

-~- Denotes results are below keguired Detecticr Level

R Denctes Data is unusable
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TABLE 23-.0 continued

Corparison of Inorganic Analyses from groundwater sampling.

CATION

Alucinur
Antimony
hrsenic

Bariux

Berviliun

Cadriurm

Magresiunm
Mancarese

o~y —

Vanad:iur

Zinc

He»avalent

MONITORING WELL W-4 (ug/L}

Crhrorium

Dencter resulis 2re below Recuired Detec:tion

R Denotes Dzta irs

First Round Second Round

11/03/87 03/0E/6E
13800 4680
R - -

23 24
6.7 S €
322000 4730090
R 222
K R

R ' 16800
R 57
2E5C 50
£5600 13800¢
2 16¢¢
5650 21600
118700 €2600
Y R
£52000 288000
¥ 4€10
evel



TABLE 3-10 continued

Comparison ©f Inorganic Analyses from groundwater sampling.

MONITORING WELL W-3Ax (ug/L)

First Round Second Round

CATION 11/03/87 - 03/0E/EE
Aluminur —— 7213¢

timony ‘R ——
Arsenic - | 21
Barium - ---
.Berylliu: _ -——- -——
Cadrmium -——— . 5.3
Calciurm 304000 238100
Chromiurn -——— SC2
Cobalx - ———
Cecpper -——- 606
Iren 34E 4000C
iead —_——— : 55
Cyvanige 12¢ 230
Yagnesiux 24300 2E20C
Vancanese =27¢C 2760
Yercury - 1.30
Kickel 270 277¢C
Pcressiun 20100 2B€CC
Seleniux R R
Silver ——- -_——
Sodium 66E00 77207
Thallius -—- ——-
Vanadiur -—— ———
Zinc 27 tIsce
Hexavalent Chromiunm -——— -——

--- Denctes results are below Reguireé Detection Level

R Denotes Dzta is unusable
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TABLE 3-10 continued

Comparison of Inorganic Analyses frox groundwater sampling.

CATION

Alurinunm
Antimony
Arseric
Barium
Beryllium

Cadriur

Chrormium
Cchzls
Cerpper

-
-TCn

[$])

lea
Crarnide
Macnesiux
Nanganesé
Mercury
Xickel
Pctassitcrn
Seleriurm
Eiliver
Sodiux
Thaliliur
Vanadiur
Zinc

Hexavaient

--- Denotes resutl:s

R Denctes Detaz is

Chroriun

First Round
11/03/87

unusable

MONITORING WELL W-3B (ug/lL)

Second Round
03/08/8¢8

wcseoe

1c
-

70
4€300

234

2re belov Reguired Detection Level
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TABLE 3-10 continued

Comparison of Inorganic Analyses from groundwater sampling.

MONITORING WELL W-2 (ug/L)

First Round Second Rounad

CATION 11/03/87 03/08/868
Aluminunm 74600 71700
Antimony R —-——
Arsenic kB 11
Barium 434¢C {E20
Berviliunm 121 -—-
Cadrmiuvn 3s 22
Caleium 9€2200D 4EEDDT
Chrormium 1000 59¢
Cobalz 32 2%
Ceeper £73 R
Iren 4€200 278000
lez2cd 56¢ 23C
Cyvanice €2 -—-
Vzcnesiux 245000 13E00C
Manganese 1380 2e20¢C
Mercury 1.50 -—-
Nickel 3€30C bechcl ke
Pctassiurn el 12000
Seleniur R H

llver 11 -
SoZium 232000 10€CCC
Thallium -— ———
Veradiuz -——— bk 3
2inc gES €3C
Hexavalert Chronmiuxm l--- 3

=== Denctes resul:s

F .Denctes Data is

are below ReguireZl

unusadle

Detecsicn Level
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TABLE 3-10°

Comperison of Inorganic Analyses from groundwater sampling.

MONITORING WELL W-1 (ug/L)

Firet Round Secor.2 Round

CATION 11/03/87 03/06/88
Aluminum ——- 38€00
Antimony R -——-
Arseric ——— R
Bariun -— ' 384
Berylliur -— -——-
cacdziur ' ——- 13
Celciunx 156000 427000
Chrormium -—- o277
Cecoalzt -——— 72
Ccrper ' ——- A R
tren - 22000¢
Tead — .. 200
Cyanice _—— ---
¥acnesiun 41500 11700¢
¥anganese 16 £37°C
¥ercury —-——— . 0.30
Kickel —— 222
Pctassiuvrn £72¢C : ' g3t
Seleriur R . I g
Silver . -_— _—
sciiun 1esoce 14000¢
Thelliur '---" _—
Vanadium - 108
Zinc --- szl
Hexavelent Chromiunm - ===

-

--- Denctes results zre belcw Reguirecd Detection Level

R Denctes Datz s unusable



Table 3-11

REQUIRED DETECTION LIMITS (RDL)*
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Limits“)
Low Water(Z) Low Soil/Sediment'z)

VOLATILES CAS Number ug/l ug/kg

1. Chioromethane 76-87-3 10 10
2. Bromomethane 74-83-9 10 10
3 Vinyl Chloride 75-01-1L 10 1%
. Chnloroethane 75-00-3 10 10
5. Methylene Chloride 75-08-2 5 5
6. Acetone €7-6L-] 10 10
7. Carbon Disulfide 75-15-0 5 5
&. 1,1-Dichloroethane 75-35-4 5 5
S. 1,1-Dichloroethane 75-35-3 5 5
10. trans-],2-Dichloroethane 156-60-5 5 5

. Chloroform €7-66-3 5 5
12. 1,2-Dichloroethane 107-06-2 5 5
13, 2-Butanone 78-93-3 10 10
1s.  1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon Tetrachloride 56-23-5 5 5
1€.  Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18, 1,1,2,2-Tetrachlorozthzne 79-3L-5 5 5
19. 1,2-Dichloropropane 78-87-5 5 5
25. trans-i,3-Dichioropropene 100€1-02-€ 5 5
21. Trichloroethane 75-D01-¢ 5 5
22. Dibromocloromethane 12L.58-) 5 5
23. 1,1,2-Trichloroethane 75-00-5 5 s
25.. Benzene 71432 5 5
2 cis-1,3-Dichloropropene 10661-01-5 5 b

6. 2-Chloroethy! Viny! Ether 115-75-8 10 10
27. Bromoform 75-25-2 5 5
28. 2-Hexanone 591-78-6 ) 3] 10
29. &-Methyl-2-pentanone 108-10-1 10 1°
30. Tetrachlorosthane 127-18-% 5 5
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Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)*
RAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Limi!s(”

Low Water(?)  Low Soil’Sediment(3)
VOLATILES CAS Number ug/ ug/kg
31. Toluene 108-88-3 5 5
32. Chlorobenzene 184-90-7 5 5
33, Ethyl Benzene 105-41-4 5 5
35, Styrene 100-42-5 bJ 5
35. Total Xylenes 5 5
36. Phenol 108-95-2 10 22c
37. bis(2-Chloroethyl)=ther 111-46-4 10 3%
38. 2-Chloropheno! 95-57-8 " 223
39. 1,3-Dichlorobenzene 541-73-1 10 223
40. 1,4-Dichlorobenzene 106-46-7 10 230
4]. Benzyl Alcohol 105-51-6 10 230
42, 1,2-Dichlorobenzene 95-50-1 10 332
3. 2-Methylphenol 95-48-7 10 333
44, Dbis(2-Chloroisopropyllether 39638-32-9 10 339
5. &-Methylpheno! 106-LL-5 10 330
46. N-Nitroso-Dipropylamine €2]-6L-7 10 330
7. Hexachloroethane €7-72-} 10 33%
48. Nitrobenzene 98-95-3 10 23c
£9. lsophorone 78-59-1 10 230
50. 2-Nitropheno! 88-75-5 12 222
51. 2,6-Dimethyliphenol 105-67-9 10 332
52.. Benzoic Acid 6€5-85-0 52 1620
52.  bis{2-Chloroethoxy)methane 111-9i-1 13 30
54, 2,ut-Dichlorophenol 120-83-2 10 332
55. 1,2,4-Trichlorobenzene 120-82-: 10 ke
56. Naphthalene 91-20-3 S 237
57. t-Chloroaniiine 106-47-8 - 10 237
58. Hexachlorobutadiene 87-€8-3 10 233
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Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)*
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Limi*tsm

: Low Water(z‘ Low Soil/Sediment(?)
VOLATILES CAS Number ug/l ug/kg

59. 4-Chloro-3-methylphenol

(para-chloro-meta-cresol) 59-59-7 . 10 339

62. 2-Methylnaphthalene 91-57-6 10 335
€!. Hexachlorocyclopentadiene 77-47-4 10 330
62. 2,4,6-Trichiorophenol 88-06-2 10 330
63. 2,4,5-Trichlorophenol 95-95-4 50 1600
64. 2-Chloronaphthalene 91-58-7 10 330
€5. 2-Nitroaniline 88-74-4 50 1600
66. Dimethyl Phthalate 131-11-3 10 330
67. Acenaphthylene 208-96-8 10 33
68. 3-Nitroaniline 99-09-2 50 1600
€9. Acenaphthene 83-32-9 10 330
70. 2,4-Dinitropheno! 51-28-5 52 1600
71. &-Nitropheno! 100-02-7 50 1600
72. Dib=nzofuran 132-64-9 10 330
72. 2,4-Dinitrotoluene 12]-14-2 10 330
74.  2,6-Dinitrotoluene €06-20-2 10 330
75. Diethylphthalate 84-66-2 10 3390
76. 4-Chioropheny! Phenyl ezher 7005-72-3 10 . 330
77. Fluorene ’ 86-73-7 19 ' 330
78. &-Nitroaniline 100-01-6 52 1605
'79.  4,6-Dinitro-2-methyipheno! 53L-52-1 50 1692
80. N--itroscZiphenylamine 86-30-6 10 3230
81. &4-Bromophenyl Pheny! ether 101-55-3 10 235
82. Hexachiorobenzene 118-7¢-1 10 230
83. Peniachloropheno! 8§7-86-5 50 1€20
84. Phenanthrene 85-01-8 10 330
&5. Anthracene 120-12-7 10 330
86. Di-n-butylphthalate 8L-74-2 10 330

87. TFiuoranthene 206-44-D 10 - 230
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2 Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)*
HAZARDOUS SUBSTANCE LIST (HSL) ORGANIC PARAMETERS

Detection Lihits(l)
Low Water(Z) Low Soil/SedimemO)

VOLATILES CAS Number ug/l ug/kg

88. Pyrene ) 129-00-0 10 339
£9. Butyl Benzyl Phthalate 85-68-7 10 330
90. 3,3-Dichlorobenzidine 91-94-1 20 660
9]. Benzo(a)anthracene 56-55-3 10 239
92. bis(2-ethylhexyl)phthalate 117-81-7 10 330

3. Chrysene 218-01-9 10 230
94. Di-n-octyl Phthalate 117-84-D 10 330
95. Benzo(b)fluoranthene 205-99-2 10 330
96. Benzo(k){luoranthene 207-08-9 10 330
97.  Benzo(a)pyrene 50-32-8 10 339
98. Indeno(l,2,3-cd)pyrene 193-39-5 10 335
99. Dibenz(a,h)anthracene 53-70-3 10 339
100. Benzo(g,h,i)perylene 191-24-2 10 330
10]1. alpha-BHC 319-84-6 0.05 &.0
102. beta-BHC 319-85-7 0.C5 &.0
103. del:a-BHC 319-86-8 0.25 8.0
104, gamma-BHC (Lindane) 58-89-9 0.C 8.9
105. Hegiachlor 76-64-8 0.C5 8.0
106. Aldrin 309-05-2 C.C5 8.0
107. Heptachlor Epoxice 1024-57-3 0.05 8.9
108. Endosulfanl 959-98-8 0.05 8.0
10¢. Dieldrin 6C-57-] C.10 16.9
116. & -DDE 72-55-9 £.10 1€.0
111. Endrin 72-25-8 0.10 16.7
112. Endosulfanll 32213-¢5-9 0.10 16.9
113. &4,4-DDD 72-5L-8 0.10 16.0
114. Endosulfan Sulfate 103.-07-8 €.1C 16.0
115. &,0'-DDT 50-29-3 c.10 16.5
116. Endrin Ketone 5349L-70-5 c.10 16.9
117. Methoxychior 72-43-5 C.5 £2.0
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Table 3-11 (cont.)

REQUIRED DETECTION LIMITS (RDL)*
HAZARDOUS SUBSTANCE LIST (HSL' ORGANIC PARAMETERS

De;ection Limi!s“)
Low Water'~ Low Soil,’Sec’.‘ment(B)

o

VOLATILES CAS Number ug/l ug/kg .

118. Chlordane 57-74-9 0.5 82.0

119. Toxaphene 8001-35-2 1.0 1€2.5

120. AROCLOR-1016 12674-11-2 0.5 8..2

12!. AROCLOR-122] 11104-28-2 0.5 8%.C

122. AROCLOR-1232 1114)-168-5 g.5 80.0

123. AROCLOR-1242 53465-21-9 0.5 80.9

124. AROCLOR-1248 12672-29-6 0.5 £.0

125. AROCLOR-125% 11097-69-1 1.0 162.0

126. AROCLOR-1269 ’ 11096-82-5 1.0 16C.9

NOTES

(1) Deztection limits listed for soil/sediment are based on wet weight. The detection
limits calculated by the laboratory for soil/sediment, calculated or. dry weight basis,
will be higher,

(2) M.edium Water Reguired Dezection Limits (RDL) for Volatile Hazardous Substances
List (HSL) Compounds are 100 times the individual Low Water RDL.

(3) Medium Soil/Sediment RDL for Volatile HSL Compounds are 107 times the individuz!
Low Soi!/Sediment RDL.

(¢) Medium Water RDL for Semi-Volatile HSL Compounds are 103 :imes the individual
Low Water RDL.
Medium Soil/Sediment RDL for Semi-Volatile HSL Compounds are €7 times the
individual Low Soil/Sedimen: RDL.

(6) Medium Water RDL for Pesticide HSL Compounds are 100 times the indiv.duz! Low
Water RDL.

(7)  Medium Soi!'Sediment RDL for Pestizide HSL Compouncs are 15 times the individua!
Low Soil/Sediment RDL.

* Specific detection limits zre highly matrix dependent. The ¢ :ection limit listec

herein are provided for guidance and may not always be achieva. «.
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Table 3-11 (cont.)
REQUIRED DETECTION LIMITS

RAS INORGANICS AND MISCELLANEOUS PARAMETERS

R red
Detection L':::I mot) {1X2)
fug/t)

RAS Inorganics

Aluminum 200
Antimony 60
Argenic 10
Barium 200
Berythum .8
Cadmium 5
Calcium 3000
Chromium 10
Cobalt 1+
Copper 25
jron 102
Lead ' b
Magnesium 500 -
Manganese 15
Mercury C.2
Nicke! 4D
Potassium 30090
Selenium . . 3
Silver 10
Sodium 3000
Thaljivm . o 10
Vanadium 30
Zing . 20
Cyanide 10

NOTES .
(1)  Any analytical method specified in Exhibit D of JFB WA 35-J838/723% may be
utilized a3 long as the documented instrument or fmethod detection limits meet
the RDL requirements. Higher detection levels may only be used in the following

circumstance:

1{ the sample concentration exceeds two times the detection limit of the
instrumen: or method in use, the value may be reported even though the
instrument or method detection limit may not equal the RDL.

(2) These RDLs are the instrument detectior limits obtained in pure water that must .
be met using the procedure in Exhibit £ of IFE WA B4-)091/ J052. The detection
Jimjts for samples may be considerably highe:r depending on the sampie matrix.

_ Required _ Required
Miscellaneowu Detection Leve! Detection Level
Parameters o Sater Soil and Sediment
Tota! Dissolved Solids ' © 20mgh _ NALD
Teia: Surdended Hsiids . . -2mg/l _ g
Hexavalent Cr.somium 1.0 vg!/i

(= No! arw.:cable
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iron at 46,200 ug/L, lead at 568 ug/L, cyanide at 62 ug/L, magnesium at
245,000 ug/L, manganese at 1,380, mercury at 1.50 ug/L, nickel at 3,630 uy/L,
potassium at 11,100, silver at 11 ug/L, sodium at 133,000 and zinc 855 ug/L.
The second round of inorganic sanple analyses determined alumirnum to be present
at 71,700 ug/L, arsenic at 11 ug/L, barium at 4,520 ug/L, cadmium at 23 ug/L,
calcium at 488,000 ug/L, chromium at 599 ug/lL, cobalt at 125 ug/L, iron at
278,000 ug/L, lead at 230 ug/L, magnesium at 138,000 ug/L, manganese at 38,200
ug/L, nickel at 12,300 ug/L, potassium at 12,000 ug/L, sodium at 106,000 ug/L,
vanadium at 178 ug/L, zinc at 640 ug/L and hexavalent chromium at 130 ug/L.

Volatiles detected in W-32 consisted of trichloroethene at 92 ug/L, vinyl
chloride at 5 ug/L, methylene chloride at 11 ug/L and trans-1,2-dichloroethanc
at 86 ug/L during the first round of sampling; during the second round
trichloroethene was detected at 100 ug/L and trans-1,2-dichlorocethane was found
at 150 ug/L. The semivolatile analyses resulted in the detection of
2,4,6~trichlorophencl at 22 ug/L in the first round of sampling only.
Inorganics detected at W-3a during the first round included calcium at 304,000
ug/L, iron at 348 wug/L, cyanide at 129 ug/L, magnesium at 24,300 ug/L,
manganese at 1,270 ug/L, nickel at 270 ug/L, potassiur at 20,100 ug/L, sodium
66,800 ug/L and zinc at 27 ug/L. The second round of inorganic analyses
resulted in the detection of alumimm at 7,130 ug/L, arsenic at 21 ug’L,
cadmiur at 5.3 ug/L, calcium at 335,000 ug/L, chramium at 902 ug/L, copper at
606 ug/L, iron at 40,000 ug/L, lead at 57 ug/L, cyanide at 130 ug/L, magnesiux
at 3¢,200 ug/L, manganese at 1,760 ug/L, mercury at 1.30 ug/L, nickel at 1,77¢C
ug/L, potassium at 28,600 ug/L, sodium at 77,200 ug/L and zinc at 1,280 ug/L.

211 organic compourds detected in W-3b were also detected in the field
blank. Inorganics found in the first round samples at W-3b included calciur at
149,'006 ug/L, cyanide at 13 ug/L, magnesium at 47,200 ug/L, manganese at 253
ug/L, nickel at 211 ug/L, sodium at 80,300 ug/i and zinc at 32.0 ug/L. The '
second round of samples resulted in the detection of 153,000 ug/L of calcium,
19 ug/L chramium, 2,050 ug’/L iron, 8 ug/L lead, 70 ug/L cyanide, 46,300 uz'l
magnesium, 234 ug/L manganese, 32 ug/L nickel, 3,460 ug/L potassium anc 74,700
ug/L sodium. ‘
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Volatile organics detected at W—¢{ in the first raund of sampling included
vinyl <chloride at 40 ug/L, wmethylene chloride at 560 ug/L,
trans-1,2-dichloroethane at 180. ug/L, chloroform at 95 |ug/L,
1,2-dichloroethane at 45 ug/L and trichlorcethene at 420 ug/L. The second
round of sample analyses also detected trans-l,2-dichloroethane at 16 ug/L,
chloroform at 19 ug/L, and trichloroethene at 160 ug/L. The semivolatile
campound, 1,2-dichlorobenzene, was detected in both the first and second
sample rowxs at 28 ug/L and 2€ ug/L, respectively. The first round analyses
for inorganics yielded the detection of alumimmr at 13,800 ug/L, arsenic at 33
ug/L, calcium at 352,000 ug/L, cyanide at 2,850 ug/L,
magnesium at £9,600 ug/L, nickel at 5,650 ug/L, potassium at 11€,000 ug/L, and
sodium at 551,000 ug/L. The second round of inorganic sampling resulted in the
detection of alumirarn at 4,620 ug/L, arsenic at 24 ug/L, cadmiur at 16 ug/L,
473,000 ug/L, chromium at 222 ug/L, iron at 16,800 ug/L, lead at 57 ug/L,
cyanide at 50 ug/L, magnesium at 138,000 ug/L, manganese at 1,690 ug/L, nickel
at 11,600 ug/L, pctassium at 92,60C ug/L, sodium at 298,000 ug/L, vanaZium at
14 vg/L, and zinc at 4,910 ug/L.

W-5 contained 24.0 ug/L of vinyl chloride, 6 ug/L of methylene chloride
and 15 ug/L of trichloroethene in the first round of analyses for vola.ile
organics. Inorganics detected in the first round of W-5 sampling included
calcium at 228,000 ug/L, cyanide at 40 ug/L, magnesium at 37,800 ug/L,
manganese at 1,390 ug/L, nickel at 2,210 ug/L, potassium at 41,207 ugy/L,
sodium at 122,000 ug/L and zinc at 214 ug/L. The second round o inorganic
samwling analyses for W-5 yielded alumimm at 11,000 ug/L, arsenic at 44 ug’L,
cadmiur at 11 ug’/L, calciun at 361,000 ug/L, chromium at 1,370 ug/L, ccpper at
1,150 ug/L, iron at 51,900 ug/i, lead at 61 ug/L, cyanide at 40 uc 2, magnesiun
at 58,500 ug/L, manganese at 1,980 ug/L, mercury at 2.7¢ ug/L, nickel at 2,430
ug/L, potassium at 28,300 ug’/L, sodium at 120,000 ug/L, vanadium at 21 uz  and
ziric at 1,090 ug’/L.

No volatiles were deiected in W-6 with the exception o those 2lso
detectel in the field blank at approxirately the same concen—ratioan.
Inorganics detected during the first samoling round included alumimum at
33,100 ug/L, arsenic at 47 ug’L, barium at 720 ug/L, ber.llium at 6.5 ug/L,
cadmium at 23 ug/L, caiciur at 960,000 ug/L, chromiur at 1,310 ug’L,
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cobalt at 76.0 ug/L, copper at 644.0 ug/L, iron at 114,000 ug/L, lead at 388
uwy/L, cyanide at 11.0 ug/L, magnesium at 209,000 ug/L, manganese at 11,200
ug/L, mercury at 0.90 ug/L, nickel at 1,350 ug/L, potassium at 13,400 ug/L,
scdiun at 196,000 ug/L, vanadium at 65 uyL and zinc at 782.0 ug/L
respectively. The second round of inorganic analyses yielded 36,600 ug/L of
aluminum, 27 ug/L arsenic, 746 ug/L barium, 16 ug/L cadmium, 488,000 ug/L
calcium, 867 ug/L chramium, 53 ug/L cobalt, 260,000 ug/L iron, 240 ug/L lead,
130,000 ug/L magnesium, 5,120 ug/L manganese, 0.30 ug/L mercury, 601 ug/L
nickel, 13,10C ug/L potassium, 153,000 ug/L sodium, 120 ug/L vanadium anc 537
ug/L zinc. '

3.5 Casing Elevation Survey and Water leve! Measurements |

3.5.1 Purpose. Following completion of the monitoring well

installation, the mean sea level (MSL) elevations of the protective steel
casing and stainless steel riser piper were surveyed. The wells, staff gauge,
borings and other pertinent features were located. This data, in conjunction
with the water level measurements enabled HART personnel to contour the
potentiametric surface and determine groundwater flow direction. |

3.5.2 Methodology

3.5.2.1 Well Flevation Survey. Elevations were determined by utilizing
different.al leveling techniques. The elevations were surveyed fram Bench Mark
0153 (supplied by the City of Kalamazoo), to an accuracy of 0.01 feet using a
Wilé Na24 Auto level. To insure consistency of measurements, elevations were
shot to the northern side of the outer protective casing and inner riser pipes.

3.5.2.2 WVater level Measurements. Water levei measurements at all wells
and staff gauge were made with the use of a2 hand beld' electronic water level
indicator manufactured by the Slope Indicator Campany. The instrument probe
was lowered from the top of the protective casing down the well. When the
probe came in contact with tie water, an audio signal was emitted and the
distance to the top of the protective casing was measured.
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3.5.2.3 Well Location and Topographic Survey. The monitoring wells,
soil borings and other pertinent features were located using a Sokkisha BT 20
Transit and a 100' steel tape. Ground elevations were surveyed using a Wild
NA24 Auto Level to an accuracy of 0.1 feet while manhole casing elevations were
surveyed to an acouracy of 0.01 feet in order to determine storm and sanitary
sewer flow directions.

3.5.2.4 Findings. Results of the swrvey ard the five rouxds of
groundwater level measurements can be found in Table 3-12. The resultant
potentiametric surface can be found in Figqures 3~C through 3-G. Well and
borehole locations as well as the topography at the Auto Ion Site is depicted
on the Site maps included as Appendix I. Water level measurements indicate the
potentiametric surface has changed shape and direction several times throughout
the monitoring process, and may be a function of river level in the adjacent
Kalamazoo River. The change in direction of groundwater flow could result in
substantial deviations in the groundwater analytical data generated during one
sampling event when campared to the data generated during subsequent sampling
events at different times.

3.6 Permeability Testing

3.6.1 Purpose. Hydraulic conductivity (K) is the volume of water that
will flow through a unit cross - sectional area in a unit time under a uni+ a2
hydraulic graiient and at a standard terperature. Ir order to determine the
average hydraulic conductivity values of underlying geologic formations, HART
conducted aguifer tests at the Auto Ion Site. Aquifer tests were pexrformed on
a total of six monitoring wells. All of the wells had two in> diamet:rz and
scree: lengths of 10.7 feet. The wells were all screened in unconsclidatel
material.

3.6.2 Methodology. A single borehole permeability test, know.n as the
Slug Test, was implemented at the aforementioned Site. Initially, using an
electronic water level indicator, the static water level (H) in each well was
measured anc recorded. Two methods were used to generate slug test datz. The
first method involved lowerinc a decontaminated alumirmm
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slug into the well displacing a known volume of water. The test was initiated
at the instant the slug was emplaced. Water levels were monitored with time
until equilibrium conditions had been established. The second method involved
remwing the emplaced slug and monitoring the water levels after removing the
volure that the slug had displaced from the well. Therefore, the slug, which
displaces a known volume of water, was either instantanecusly installed in the
well, or instantanecusly removed from the well. Afterward, either the rate of
recharge or the rate of recovery from the well was measured at frequent time
intervals, using an electronic water level indicator, umtil egquilibrium was
reached. The measurements and their respective times were recorded for further
calculations. :

To begin the test a water level monitoring probe was installed in the
well and then set to zero for initial conditions. The slug was either
introduced or removed fram the well depending on which test was being
conducted and measurements of water level change, H .., With time were
initiated. Because there is a slight time-lag between the instant the slug is
introduced or removed in the well and the first measurement, time zero, to' is
assigned to the time of maximm water level differential, }Snax Using these
measurements andto, the ratio ofl-gneas/umxwasdete.minedforeadurecorded
measurement.

These values were plotted on 5 cycle semi-logarithmic paper with respect
to their specific time interval (t) in mimutes. Calculations and the plotted
graphs are provided in Appendix VI.

Data reduction for the monitoring wells followed methods set forth by
Hvorslev et al. (1951). After the values for X'Hneas/nnax were plotted with
respect to their specific time interval (t) in minutes, the value of T,
(basic time lag) is measured graphically where the slope of the plotted line
intersects the }Sneas/ﬂnax value of 0.37. The expression for hydraulic
conductivity (K) from Hvorslev (1951) is:

2

K=r In (I/R)
2 IT
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vhere:
K = hydraulic conductivity (cm/sec)
r = radius of casing (am)
L = length of piezameter intake (cm)
R = radius of piezameter intake (cm)
T, = basic time lag (sec)

"3.6.3  Findings.  The specific values and calculated hydraulic
conductivities for the six wells can be fouxd in Table 3-13, the actual field
data is found in Appendix VI. Note that the hydraulic conductivity values (K)
which were determined describe only the hydraulic conductivity of the material
close to each well (Cooper, et al., 1967).

The slug in test for W-3a rendered data that was unusable for determining
K and was therefore discarded. The slug in and slug out test for the
individual well that remained gave camparable values of K. All of the wells,
excluding W-3b are screened at a depth of approximately 10-20 feet, with W-3b
screened deeper at 35-45 feet. The mean hydraulic ccnductivity for all wells
was 3 x :LO-2 aysec. The grveatst deviation fran this mean value occurred at
-smerexvalusweremcreasedtoS.llxlo- ay/sec. W-4 shwedthelwes"

K value of 1.1 x 10-> cm/sec.

There are a number of general assumptions on which this type of aguifer
test is based, such that:

* the well is of finite diameter;

* the well is non-flowing; .

* ﬂxewelllsmsedtothetopofahmogenews 1sotrop1c aqLufer of
uniform thickness; and

*  the well is fully developed and penetrates throughout the thickness
of the aquifer. |

Few wells cmpletély penetrate an aquifer. However, useful information
is derived from a test on a partialiy penetrating well. Since the vertical
permeabilities of most stratified aquifers are only small '



SPECIFIC VALUES AND HYDRAULIC CONDUCTIVITIES OF

®"[® or "0" Denotes Slug in or Out

TABLE 3-13

MONITORING WELLS

Well T, (min) T, (sec) cesing (cm) Lecreen (€M) Rieake (EM) K(cm/sec) Kyve. (cM/sec)
-2 -3
W-11 4.4x10 2.64 2.56 323.09 2.54 1.83 x10
.2 -2 6.2573
w-10 7.2x10 4.32 2.54 323.09 2.54 1.12x10
. .2 .2
W-21 &.4x10 2.64 2.54 326.14 2.54 1.82x10
-2 -2 1.73°2
- W-20 4.9x10 2.94 2.54 326.14 2.5% 1.63x10
v-3al  -e---- 2.54 326.14 2.5  eeeeee--
. -2 .2
W-3a0 1.9x10 2.54 326.14 2.5¢4 4.21x10
-2 -2
W-3b! 3.3x10 2.54 326.14 2.5¢4 2.43x10
-2 -2 2.19°2
v-3b0 4.1x10 2.54 326.14 2.54 1.95x10
. -3 -2
mJ-60 ~ 8.5x10 0.51 2.54 326.14 2.54 9.42x10
-1 -3
w-41 7.2x10 43.20 2.54 326.14 2.54 1.11x10
- -3 1.1°3
W-40 7.4x10 44.40 2.54 326.14 2.56 1.08x10
Monitor well #5 slug test dats lost during dasta recovery from data logger.

8L-t
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fractions 6f the horizontal permeabilities, the direction of flow during the
slug test is essentially two-dimensional (Cooper, et al., 1967). '

3.7 Surface Water and Sediment Sampling

3.7.1 Purpose. The 1971 investigation of the Auto Ion Chemical Campany
by the Michigan Department of Natural Resources had indicated elevated
concentrations of chramium, nickel, copper, cyanide and o0il in sediments of the
Kalamazoo River near the facility. 1In 1987 and 1988, surface water and
sediment samples were collected in the Kalamazoo River to determine whether
residual chemical concentrations were present and if present, to define the
nature and extent of the contamination within the vicinity of the Site. 1In
conjunction-with the sampling, a review of agency records was conducted to
identify any NPDES permit holders past or present within 1/2 mile upstream and
1 mile downstream of the Site.

All surface water and sediment sampling locations are depicted in Figures
3-H and 3-I and listed in Tables 3-14 and 3-18. Transect A was located east of
the Mill Street Bridge upstream fram the Auto Ion Site and represented
background or control samples. Transects B, C, and D were located within the
Auto Ion Site near prior river water intakes and waste outfalls, and E and F
were located 1/2 and 1 mile downstream fram the Site. :

3.7.2 thodo '« Six transects (A-F) of the river were sampled to
incorporate data upstream from the Site (Figure 3-I and Table 3-18), within
the Site, and 2 locations 1/2 and 1 mile respectively, downstream from the
Site (Figure 3-H). Each transect consisted of 4 sampling points, set at
evenly spaced intervals across the transect. The original work plan had
called for 10 foot intervals between stations but field reconnaissance
established that greater spacing would be required to adequately sample the
entire transect. Ampewassti'etdmedtautlyfranﬂ)emrﬂ:uﬂsmﬂuriver
banks and marked in 10 foot increments to facilitate recording the location of
each sampling point. One sediment sample was taken at each sampling station.
In addition, a surface water sample was taken prior to sediment sampling at
sanpling stations D-1, D-4, A-1, and A-4. FPh, conductivity and temperature
were recorded at each water sampling location '



- 3-80

FIGURE 3-H  SEDIMENT SAMPLE
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W-A1

Sk-A4

Sw-D1

SW-D4

Date

107

-10/87

10/87

10/€7

7.4

7.7

7.4

7.4
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TARLE 3-14

AUTO ION

SURFACE WATER SAMPLES

Water .
8 C

11

10

10

10

M%QQ!&

Specific
Mmhos/cam
700
700
680

700
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Volatile ics
Acetone

Base Neutrals
Bis (2-ethylhexyl) phthalate

420

300 96

94

140

- below CRDL
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bis (2-Chloroethyl)ether
&Chlarophenc)
1,)-Dichlorubenzene
1,¢-Dichlorubanzene
Banzyl alocic.
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1.2~ loromrzene
Naphthalene
{Cloroarziine
Bexactlorobtadens
{-Tiore-i-pethyipienc
:'J.let.hyha;t:ha.lm
Boagisrocyslopenicuene
2.8, 6-Tnic ecrophen:.
.8 Tl erohnentl
‘-Ct.;o-cu‘" .ens
m.ne.h}"p‘:.v..a'e
hoenaphihyiens
<. 6-Innitrotoiuene
3-Ritroaniline
Azcenzphihene
Z.4-Tuotrepnencl
4-N.trophen:.
Dibeneoiura:.
2, é-Danatretoiuene
Drethyiphthaizte
{-Chicrophei-phenyl ether
Fluoren:
Nl
4 6T tre- et lphens D
¥ tros prem i mine
{—Bromoprany L -phenyietner

Rexaztlorobencene
Fentamlorop sl
Phenaniires:
Ronrasent
Dr-dumiphtialacte
Fiucranthen:

rent

Butylbensviphonsizte
2, -Mnopsrroensiions
berzoie msraten:
Cnysers
Eis i-Dunyipey i pinziate
-peorl -"12_3:5

=2 iz Slusraninent:
berzoiv Llucrantnene

T 3-84 ) R
Txble 2-16 '
O M STTE

SOT-VATRE NOLYSIS SRCARY SNEET POF SURFAT WATEX
AlL USEABLZ DATA ARMOVE Q2L (UG/L.)

L3
L]

a1 B B0 D1 S

CcoocccoecaococCccaeae
e AN R E-E NN N NN XX ¥

caoacacoaoocaocTadeeEg T Ccccces

coocoanaaaeeloe

el Rl = >l i~ el i - e el N~ el el W N o - NN NN - NN N N NN ¥
CcoCccococacamOoCaaCm o coooodonicomocc e ccc g

coocoac

ettt

LSk ar i o B

tereren

L AL & B SR S A LS o i v o v I o B e B e B o e B i o S I = I o S o I > A oA oK = — S 4

tetes e
tere

SR R N - R R e A N e R NN~ N N - NN N -l N o N o Bl I i e N N~ - N AN N

e
.

DRI i N 4

rretererrt et D ettt ettt sttt O e o
n
:l’f(‘?':'fﬁﬁﬂdft':
*-
¢

»e .

< 3 <.
. . v
. P .
- [ N
v v -
. .- .
p < -
. p - .
. - .- -
18 v S .
. . ' .
. . . .
S S .



U L 3-85 .
' ' Table 3-17
AUTO ION STTE

DORGANIC ANALYSIS SUMMARY SHEET FOR SURFACE WRTER.
ALL USEASLE DATA ABOVE CRDL (UG/L)
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Sample

SD-a1
SD-A1-2

SD-A2
SD-A2-2

SD-23
SD=-A3-2

SD-A4
SD~-A4-2
SD-A5-2

SD-B1
SD-B1-2

SD-B2
SB-B2-2

SD-B3
SD-B3-2
ST—-B4
S-B4-2

SD-C1
SD Ci1-2

Sh-C2
SD-C2-2

sh-C3
SD-C3-2

Date
Sampled
10/08/67
03/88

10/87
03/88

10/£7
03/88

10/87
03/88
03/88

03/88

10/87
03/82

10/87
03/88
10/87
03/86

10/87
03/88

10/87

10/87
03/88

Depth

in Feet North sShore

9.0

8.0

9.0

9.0

4.0

5’0

5.0

4.5

5.0

6.5

Feet From

10

30

40

50
60

30

15

50

90

Sample Description

f-m sand with silt
p~c gravel; one snail

f-nm gray sand with silt
with coarse gravel size
material resembling
railroad slag, well
rounded snail shells
Smm-25mm long

f-m sand with silt little
fine gravel,one snail
m-c gravel and same sand

f-m sand with same silt
m-C gravel some sand
snail and clam shells

m~c gravel with some sand

coarse sand same gravel
snail, clam

gravel, silt, shells,
snail

gravel with f-c sand, clams
black silt, gravel san3

m™c gravel {-m sanc and $.H
sand, gravel clan shell
clam shell

mc roundgad grevel with
f-m sand ard sliit

coarse gravel
sand, roung2d gravel

coarse roundel gravel
fresh water clams
grcvel small shell anc
worms

coarse gravel ané sanc
sand, gravel, shells
cla~ shell ' s

. Absent data not collectec.
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TABLE 3-18 (CONINTUED)

N
AUTO_JON
SEDIMENT SAMIZES
Date Depth Feet From

Sarple Sampled jn Feet North Shore  Sample Description
8D-C4 10/87 5.0 coarse sard and gravel
8D-C4-2 03/88 sand and gravel 7"
SD-D1 10/87 7.0 coarse sand and gravel
SD-D1-2 03/88 : 3 with organic silty muck
SD-D2 10/57 7.0 coarse gravel, fine sand
SD-D2-2 03/88 60 sand, gravel, live clam

A%
SD-D3 10/87 5.0 gravel, same coarse sand
SD-D3-2 03/88 100 sand, gravel, live clan
SD-D4 10/87 5.5 m—c sand with same gravel
SD-D4-2 03/8¢ sand and gravel
SD-El 10/87 6.5 not recoverable, gravel

' only

\/ SD-E1-2 03/8¢ 30 gravel with same sand
SD-E2 10/87 2.5 sand and gravel
SD-E2-2 03/88 60 sand ard gravel
SD-E3 10/87 1.5 . 45 . sand and gravel, snail
SD-E3-2 03/88 S0 sand and gravel

— SD-E4 10/87 2.0 15 sand s:1t and grave:,

. snails
SD-E4-2 C2./8¢ 120 gravel, clam sheil
SD-F1 10/87 8.0 20 leaves, muck,
SD-F1-. 03/8¢8 30 fine sand to greenish silt
SD~F2 10/:7 1 40 f-c sand
SD~-F2-2 03/88 50 organic material, s:n’
gravel, snails
SD-F3 10/87 90.0 60 silty sand and grave:,
. " clams ‘

SD-F3-2 J3/E2 75 well sorted sard
SD~F4 10/e7 8C leaves
ST-F4-2 03/8¢ 100 zeaves, large clom shell

- * Samples were collected in two rounds of samling. Inorganics,

- volatiles, and semi volatiles were sarpled for :in 10/87. PC3s and
pesticides were sampled for in 03/88. .

Absert datz not ccliect.
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(Table 3-14). Sediment sampling was done in two stages. Analyses for
inorganics (metals and . Cyanide), wvolatiles and semivolatiles were done on
surface water and sediment samples taken in October of 1987. Sediments were
re-sampled in March of 1988 for FCB's and pesticides.

The following sampling procedures were followed for each sediment sample.
A two man boat was pulled to the sampling station. A Ponar Grab Sampler was
lowered to the river bottam, sample was scooped and returned to the surface
where it was deposited directly into a clean stainless steel bowl. This was
then stirred with a clean stainless steel trowel to hamogenize the samplic.

‘Sampling continued until enough sediment had been cbtained. The boat was then

returned to the bank where the sample was placed in sample containers using the
trowel. ‘

The sampler, trowel, and bowl were decontaminated after each sanmpling
event to prevent cross contamination between sampling stations.
Decontamination procedures consisted of a wash in alconox detergent, rinsing
with distilled water, spraying with methanol and a final rinse with distilled
water. Surface water samples were collected prior to sediment sampling at four
stations by directly immersing the sampling container in the upper one foot of
the river.

All samples were collected, as per EPA protocols, in laboratory cleaned
sample bottles provided bv Century laboratory and stored on ice immediately
after sample collection. Chain of Custody documentation procedures were used
to insure accurate identificztion of samples and tracking of their status, i
the field, duri-y shipment, and at the laboratory. labor: ory analyses
includec :'noiganics, volatiles, semivolatiles and PCB's and pesticides.

3.7.3 Findings

3.7.3.1 Surfece Water. A summary of the analytical parameters above
required detection limits (RDL) can be found in Tables 3-15 through 3-17.
Analyses included metals, cyanide, volatiles and base neatrals. Only canpounds
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in the following summary. Oata sheets, case narratives and a QA/QC review
of the data for surface water samples are contained in Appendix v.

Surface water temperatures ranged from 10 to 11 degrees centigrade, pH
ranged from 7.4 to 7.7.-tnd conductivities ranged from €80 ¢to 700
ushos/cm. The pH of 7.7 came from Station 4 on transect A (upstream
background samplas) while the one lower conductivity (680 umhos/cm) came

from station ) on transact D.

In the organic fract19n~of the analyses, only one compound exceeded
detection limits. Bis(2-ethylhexyl)phthalate was detected in all surface
wvater samples and ranged in value from 94 to 420 vug/1, with higher values
occurring along the A transect.

In the 1inorganic analyses of surface water samples, metals which

 exceeded the CROL were aluminum, cadmium, lead, nickel, sitver, chromfum,

copper, iron, calcium, magnesium, manganese, sodium and 2inc.
Concentrations of calcium, magnesium, manganese, iron, and sodium fndicate
valyes typically found 1n naturally occurring surface water and are
similar to background sampies taken along the A-transect. Chromium,
cadmium, copper, lead, silver and 2inc concentrations on transect D exceed
A transect background values. Aluminum ranged from 219 to 207 ug/L in D)
and D&, respectively. Hexavalent chromium was not detected in any of the
surface wvater samples.

3.7.3.2 Sediments. Fileld descriptions of the sediment samples
collected at each station are listed in Table 3-18. Sediments ranged in
grain size from gravel to sand and s11t with abundant organic matter
present in a few of the samples, and fresh water tnvertebrates in many of
the samples. Organic, tnorganic, and pesticide/PCB analytical resvlts for
the sediment samples are summarized in Table 3-19, 3-20, 3-2! and Figures

3-J through 3-M.

(148Gc-89)



OOMPOUND

Chloramethane
Proncmethane

VYinyl Chleride
Chloroethane

Methylene Chloride
Acetone

Carbon Disuifide
1,1-Dachloroethene
1,1-Dichloroethane .
Trans-1,2-Dichloroethane
Chicroform
1,2-Dichioroethane
Z-Butanone
1,1,1-Trichioroethane
Carbon Tetrachloride
Vinyl Acetate
Bramodizhloramethane
1,2-Dichloropropans
Trans-1,3-Dictioropropene
Trictlorozthene
Dibromozt.loromethane
1,1,2-Trichioroethane
Bercene
cis-1,3-Dichloropropens
2=Ctioroethvivinyiether
Bramoform.
§-Meihyi-Z-Pentancne
2-hexanons
Tetrachioroethen:
1,2,2,2-Tetraznioroethane
Toluene

Tricrobenzens
Zthylbenzene

Surens

Tetal Yylenes

l= Below CRIL k= Unusea®”. da:

3-90  Table 3-19

MO ION SITE
ORGANIC ANALYSIS SUMMARY SHEET FOR STDIMENTS
ALL USERBRLE DATA ABOVE G (UG/KG)

:
:
!

ccacoacoaaaooccaoaywCoeac
cococccocaoccacadcocawwoaaacoc

cOococccgoaooaLaoaccaoaoaoccaccmcocaa

C:c:C:GtSC1C2C‘.C‘.C2C3C.‘C.‘CCC‘:CC:C:C‘.CC‘.CC"‘.C!C‘.C&”CCﬁG
Moo dogoaadococoocaaacaacacawmacecc

T U
U U
U U
U U
U v
r U
U U v
Y 4 U
U U v
v v v
u v U
v I3 N
U ] &

-

o

SD-Ad SD-Bl1 SD-B1 D

oMo occcccaerca™aEace

mocoocaaooecc ool

ot e

M A

SI-B2

CTr oM c oo ococodaccccccoccccaacammacaaca
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Caroad

Chloramethane
Broncnethane

Vinyl Chloride
Chloroethane
Nethylene Chioride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Trane-]1,2-Dichicroethane
Chlcrofom
1,2-Dichloroethane
2-Butanone
1,1,1-Trichiorosthans
Carbon Tetrachioride
vinv. hcetate

Bromod: chloromethane
1,2-Dictioropropane

™ans-1,3-Dichicrerropene

Tricrlioroethene
Dirramocrloramethans
1,1,z-Trictlioroethan:
Benzene
cie-1,3=-Dichloroprepens
2-"nioroethvlvinvlether
Bramoforn
{=Nethyl -2-Pentanor~=
z-H=xanon
Tesra :h'.eroe thene
1,1,5,2-Terracticorosthant

Toiuens

U= Bziow CFOL

;

F= Unusead.e cCzle

('1(.2(‘3C:C:(.'!C(.‘.C:CC!C:CC?C'.C‘.TJCCCCCGCCchCNMCCCC

3-21 rabie .3—1.9A (dbnt )

NH'OIOISITE

ORGANIC ANALYSIS SRQRY sum FOR SEDIMB\"‘S

:

-
e

GCGCHCCGCCCCCCGCGCNHQGCC

r:lr':(:"‘.c‘.ctt‘:(‘:cztr'r

ALL USEABLE DATA ABOVE CRIL (UG/KG)

;
g.
:

2

C‘.""Sf.‘.ﬁt‘!r_':d(:cccc:dca'(:c:ccF?cccccccz’”ﬂ:ﬁﬁﬁ

[

2‘¢72CtCﬁc:C‘.c:C.‘C2c"Z.(':CCGCCfJGCCCCCCGCCCdW”CCCC

t':r‘.ctf'ic:r':c‘.c*.c:c‘,c:c:}cc:c‘.c:c:c:c:c:r:c:c:c:c:c:c:'c:c:wwc:c:t:a

3 .

2'(‘1C’4‘f1t3C2C1C:C1CC2(“.r'3Cf'1CGGCCC}CGCCCCC”CCCG

c:C

L

'cccccccccccnccccccccccccccnmcdcc 9

[poJ & ipd



COPOUND

Chloromethane
Broncmethane
Vinyl Chloride
Ghloroethane
Methylene Caloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Trane-2,2-Dichloroethane
Cdoroforn
1,z-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachlioride
Vinyl Acetate
Bromodic¥doram=thane
1,2-Dictlioropropane
Trans-1, 3-Dichloropropene
Trichisroethens
Dibromoziioramethane
1,1,2-Trichloroethane
bercene
cis-2, 3-Dichloropropane
2-Crioroethylvinyietlier
ramiom
4-¥ethyi-2-Pentanone
2-hexanons
Tetrachioroethene
i,2,2,2-Tetrachicrozthans
Tcluene
Crliorchenzane
Bthylpenzens
Styrene '
Totel Yylienss

U= Below CFOL

SD-D2

Ct(:r‘.".‘.f".’it‘icCCZL‘!C!'.':CCCCC’C}CCCUCCCCCCW’C:CC!G

R= Unuseable datz
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AUTO ION SITE

Te

Table 3-19 {cont.)

ORGANIC ANALYSIS SIMMARY SHEET FOR SEDIMENTS
ALL USEABLE DATA ABOVE CRIL (US/XG)

:

NNl N No N Rl - R el o el N - RN e - - R - E-E-K -]

(-3 ool

U

ol

:

cocccocaogaoocooaoaaooaacacococaccaacacaoaoccaomwaeacaa

So-E2

(ol i~ o B < o Y o B o o > o o o S o o o B o o I o B o I o B I I Y Y I ]

U

;
:

c-:ccc:c:c:c:c:c:c:cccdccccccccwccac

L]

oo oaddocaoriaadecoccococadcoccaecacceccaoYyaeccaa

:

codooaoocacc oo aOoacacaaoarocococoecccacaaccacoa
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: Table 3-19 (cont.)

AUTO ION SITE
CRGANIC ANALYSIS SUMMARY SHEET FOR SEDIMENTS
ALL USEABLE DATA ABOVE CROL (US/KG) :

;
;

COMPORD

hloramethane
Bromcmethane

Vinyl Chloride
thloroethane

Methylene Chloride
hoetone

Carbon Disulfice
1,1-Dichloroethene
1,1-Dichlcroethane
Trans-1,2-Dichloroethane
Chloroform
1,2-Dichloroethane
2-Butanmme
1.1,1-Trichloroethans
Carbon Tetrachloride
Vinyl Acetate
Bromodactloromethas:s
1,2-Dictloropropanc
Trans-1, 3-Dichloropropene
Trictlioroethene
Dibramochioromethan:
1,1,2-Trichioroethanz
Benzene
cis-1,3-Dichloropropene
Zz=Chioroethylvinylether
Bramoforn
4-Methyl-2-Pentanone
2-Bexanone
Tetrachioroethens
1,1,2,2-Tetract. orosthane
Tcluene

Ctlorobenze .=
Ethylbenzens

Stvrene

Total Xy-enes

cdandacaaoaocococaocoaaadoadoacoaaacoacacaccaac
(=3 oI o o}

o

U= Below CFOL F= Unuseatle datz
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. Tabie 3-19 (cont.)

. MO 305 STE
EDT-VCLATILE AALYSIS SMARY SHELT FOR SDDDDNS
Al USDULZ DATA ABOVE OROL (UG/XG)

COroD -1 -A-2 k-3 D-h-4 s>-8-1  S-B-1D $-2

a

Poanc? v i}
bas {Z-Chloroethyl)eiher v v
Q. . v .
1,)-Dactioroberzene v
1, 4-Daciorabanzene v
Banvyl aicohol v
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2-Methylphanol v
s (z=Chioroisopropyl Jether v
&Netiylphano v
5 troso-d: -n-dapropyiazine v
L
U
]
v
F_

<
Tocococccceesce o

Beachicroethane

M trobercene
2sophorone

295 srophane)
2,4-nnethyiphenc:
Berxcic anad v
bis (z~Cricroethoyy ok Thans U
<. 4-Dictiorophenct v
1.2.4-Tr Tt iovobenzenc v
Naphthaier
s=Tnioroan tune v

cocecdaeccccacaocaecca

(=
o adeccccoccecccacd

(S i oA o SR N I o B oSS - I~ oK oI~ ~ 38 — N S~ I~ —J — i — ) —
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o d. f-Trnilorepiencl t v v
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~Olicrmapnina ens v v v v v
ehitroes i v [ v U v
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hreapmtylent v v L < v
2, 6-Inne-=tciuent v v U : t
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hoesaphonen: U v v v v
4.6-Darotropnence v v U v U
SK.tropnenc. U U v t v
Iipercoiorx. r U v 450 v v
S.é-Dunstrotoiuens v T v v < v
Diethyvipttna.ate v v [ v U v v
{~Cricropheny:-phenyl ether v v T v v v U
Fiucrens v Iy v U 2 t v
$itroessiine v v iy v v < T
{ E=-Dritre-zemeihyiphencl v < < U v v v
Vsl TrosSCapiir LT U T e t v v T
Bl ha - orey Do A o LN o7 0g v v 7 T v v v
hozilicroperien: v < N v U T R
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emantiv e e e v < ¥ : N
sotnTeoen: N N v < 3 : .
M - AR ALY v < v T I3 H v
rLosrainee U -l -l by F 3 v
e U v s v f : v
bomvipeoviphinaete U v . IS N < v
.} =lnonorooansiiine v v U v T, e v
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SDZ-VIXTLE NOLYSIS SUSARY SETT FOb SEDDTS
rggﬂ.gg fUG/XG)

ararw g g 21 0<-1 -2 2~ 8-.-<. -0l

Fhanol
s (2=Chloroethyl ) ether
&CQhlorophencl
1, 3-Dichlorobenzere
1,4-Daac orabenzene
Banzyl alcohol
1,2-Dichlorobenzene
2¥ethylphencl
bis (2=Chloroisopropyl) ether
d=Mehy;ipheno.
M. troso=¢: -n-cipropylazone
Bz loroethane

trobencent
Isoproront
i trophenc:
2.6-umenylpnen:
benccic -up.._
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DORGANIC NGLYSIS SWERRY SHEET FOR SEDDMET
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Table 3-21°

AUTO Ik STTE

ALL USEABLE DATA ABOVE CRU. (MG/KG)
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T Table 3-21 (cont.) '

o AJTO ION STTE
DORGANIC ANALYSIS SUMOARY SHEET FOR SEDIMENTS
ALL USEABLE DATA ABOVE CRIL 04G/XG)

METAL SD-Bd 1 g} -2 -3 SD-C4 D1 SI-D2 SD-D3
Nuzinm 2203 %0 739 663 738 1084 1931 1617
Aotinony R R R R R R R R
Arsenic v U 2.5 v v v N
Bariun v v v U v v ) U
Berylliwm v ] ) v U, U U v
Cadmiuz U v v v v v U v
Calciur 45600 37500 §2100 37100 140300 26900 6240 68500
Chreniz 26.0 19.0 . 13.0 12.0 1£.0 | 7.0 1€.0 22.0
Cobalt U U v U v v v U
Copper 11.0 ) 13.0 6.4 6.6 . 3.0 U U
Iron 19100 €103 $747 4356 5957 4958 £5€3 7729
Leas €3.0 4.0 1.0 . &0 £2.0 31.0 £.6 2.0
Cvenige R R R R R 3 )3 3
Fagnesiuz 95¢7 7502 14900 8430 5252 7330 1120 24807
Manganese 262.0 1T 23.0 1310 203.0 2220 2050 274.0
Mercury €.70 v v 0.10 v s.92 €.20 0.2¢
Nickel U v v U U T v
Potassis v Y |4 v v v v v
Seleniw v U U U U v v U
Silver 3 R R K I3 _ 3 3 E
Sodivm U U v U . v U & i}
Thallim U v U T v v . U
Varadie U v U U U v T U
Zins 2.0 5:.0 e 7.0 51.0 23.0 2.0 4:.0
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Table 3-2) (cont.)

AUTO 10w STTE
DVRGANIC NGLYSIS SIMZRY SHEET FOR SEDDENTS
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FIGURE 3 J ORGANIC ANALYSES ABOVE CRDL

TRANSECT F
3,3—dichlorobenzidine 1100
nophtholene 1300
2—-methyinaophthalene 640
fluoranthene 9400 !

F1
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fivorene 1600 i
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. bis(2-ethylhexy!)phthalote 1800
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AT TRANSECTS E AND F

\
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F2

TRANSECT E

R
bis(2—~ethylhexy!)phthalate 663

N
fluoranthene 2000

| pyrene 1100
: phenanthrene 1400

: anthrecere 350

. chrysene 780
. verzo{t)fluoranthene 670 ]
f dse’*ylpﬂ‘*»ola.e 43 i )
r.zo(a)anthrocene 780 '
b:s(2-e‘hylhe>y )phthaiate 1

zo(c)p,'rem €50

e+ — —— e ——

—

Z/

I3

-———— -

{_
n‘ nopn.hc ene 410 ‘

| fluorene 540 chrysene 1 OO
. fluoranthere 3600

. inéeno(1,2,3—cd)pyrene 7 :
: phenanthrene 3100 :
- anthrczene 810 ,

‘.en~o(b ;uoranthene
- venzolc,h,i)perylenie
benzo C.cnthrocene
\_ pyrene - 800
ber.zolc,iyrene 1300

e s e e

RG“

e w

1457
- -

[nophthalene 3390

| pyrene 2300 ES ]
| phenanthrene 3300 '
: anthracene 630 :
! benzo(b)f'uoronthene 3200
' ber.zo(g,h,i)perylene 120C |
| benzo(o)onthrcce'ze 2400 .
i chrysene 2300 :
. fluorene 380 Lo

acetore 16 J
| fluoranthene 4B00

, 'benzo(o)pyrene 2200 .
' .mdeno( 2,3
F4 .

—cd)pyrene 1200
dlbenzo(o h)onthrocene 42"_‘
L._.._._

— —— ——— — . . - S e | - s



( ¢ C ( (

FIGURE 3-K

ORGANIC ANALYSES ABOVE . -A3 o Al bis(2-ethythexylphthelote 680
CROL AT TRANSECTS A-D He |
[ca-ethymosygste_ano] s oneheer 410 :J Froronthene: 410 J
L bis(Z-ethylhexyl)phthalate 200 bis(2-ethylhexyl)phthelgte 2000

phenanthrene 1600
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FIGURE 3-L INORGANIC ANALYSES ABOVE
CRDL AT TRANSECTS E AND F
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FIGURE

3-M INORGANIC ANALYSES
ABOVE THE CRDL AT
TRANSECTS A-D
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Acetone was detected in two of the samples (A-2 and F-3). The A-transect
islocatedm&aamtmﬂﬁﬁteuﬁmprwtsbadcgmxﬂsmplingstatims
vhile the F-transect lies approximately 1 mile downstream from the Site.
2-Butancne was detected only in D-2 at 13 ug/kg.

Aramatic hydrocarbons and phthalate esters were present in the base
neutral fraction of the semivolatile analyses. Three phthalate campounds were
detected in the samples. Bis(2-ethylhexyl)phthalate was determined to be above

‘detection levels in &11 but two of the samples, varying fram 580 to 3,700
ug/kg. Di-n-butylphthalate was present in E-4 (520 ug/kg) and F-1 (520 ug/kg).
twasbelwdetectiminallot:he.rsedjmentsanplsb.xtvaspresentinﬂme
field blank at 130 ug/kg. Diethylphthalate was detected only in E-2 (43
ug/kg) . '

The rest of the base neutral semivolatiles above CRDL range: from 230
ug/kg for naphthalene and pyrene to 9,400 ug/kg for fluoranthene.
4-methylphenocl was detected in one sample, F-3, at 260 ug/kg, 1 mile
downstream from the Site and downstrear from a waste disposal fability.
Bis(2-ethylhes:yl)phthalate was the only organic campound detected in sediment
saples Al, A4, B2, B3, Cl, G5, and Ci. Bis(2-ethylhexyl) phthalate was
detected in all but two of the sediment samples and was prese~t at 110 ug/kg in
the field blank taken frarm decontamination water. Fluoranthene and
phenanthrene were also detected in a mzjority of the samples. Sediment sarples
contzininc a larger variety cf detectes organic campounds were B-4, C-2 and D-4
within the vicinity of the Site. Both the E and F transects, which were
sampled a considerable distance from the ~uto Ion fite, cften contained a
greater variety and higher concentrations of detectable semivolatile carpounis
than those transects at the Site. '

Alumirmar., calcium, chromium, irer, lead, ragnesium, manganese and inc
were detected in all samples. NMagnesium values were higher than typical soil
concentrations for a majority of sampies includin: those sampled as baciground
on the A-transect. This may be 2 result of the camposition cf drift and
bedrock material in the Kalamazoo area. Calciur values ranged Iram 23,600
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mg. kg to 82,100 mg/kg. Chramium values were similar to background values in
all samples but D¢ and F-1. D-4 was ten times the concentration of background
samples and F-1 was also samewhat elevated above background. Alumirum values
ranged fram 950 to 2,870 mg/kg with highest values ocaurring in E3, E2, B3 and
F1. 1lead values were 10 times higher in concentration in samples B3 (208
mg/kg) and F1 (189 mg/kg) than in the A-transect background range of 11-18
my/kg. Sample F1 also contained the highest zinc concentration of 160 mg/kg.
Detectable arsenic concentrations were located on the E and F transects and in
A4 (2 mg/kg), B3 (5.6 my/kg) and C2 (2.5 mg/xg). Cadmium was detected in three
sazples (1.6 mg/kg, 2.0 mg/kg, 3.8 mg/kg). All three of these samples lie on
the E-transect approximately 1/: mile downstream from the Site. Copper was
deteczed in 75% of the sediments sampled with concentrations ranging fram 6 tc
117 mg/kg. Background values ranged froam € to 14 my’/Kg. Highest
concentrations of copper were detected in D4 (117 mg/Kg), E2 (45 mg/Kg), E° (66
mg/kg) and Fi (44 mg/kg). Mercury was present in the E and F transects, D3,
Dz, Di, Bl, B2 and B4. Higher values occurred at F1, D1, and B4. Nickel was
detected in one background sample (A3, 16 my/kg), B3, D¢ and the E and F
transects. Silver was detected at E3 and E4. cheveri, a majority of silver
analyses and cyanide analyses were imvalidated during QA/QC, making comparisons
impossible (See Appendix V for details.).

The E and F transects, as with the organic analyses, contained the
greatest variety and often the highest concentrations of detectable metals.
Bcth of these sampling transects are far downstream fro-. the Auto Ic: Site and
the F-transe~: lies downstream fram a waste disposal plant. The D transect
2lso contained a mumber of detectable metals. The D transect lies directly
downstrezm fr:- a water outfall area determined ir. earlier investigations to be
an area of potential discharge.

river sediment samples taken daring the second roud were also analyzed
for pesticides and PCB's. PCB's were detected in two samples along transect D,
located just downstream of the Auto Ion Site. Sediment sample locatisr D1-2
resulte indicate the presence of Aro:z_or 1254 at 420 ug/Kg, while 1200 ug/Kg of
.roclor 1242 and 1500 ug/Kg Aroclor 1254 were detected at location D2-2. PCB's
were also detected alonc transect F located approximately one mile downstrean
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of the Auto Ilon Site. Arcclor 1254 was detectad at 82 ug/Kg at sediment sample
location F3-2, while 16,000 ug/Kg of Aroclor 1,242 and 4,700 ug/Kg of Aroclor
1260 were detected at location F4-2. Results of the pesticide/PCB analyses are
listed in Table 3-20.

In order to assess the chemical data cbtained for the river sediments a
better understanding of the physical parameters of the river must be
established. Cross-sections of the river, and cross-sectional velocity
distributions are necessary to determine the variations in transport
capabilities at each transect. During the sampling done in March, 1985 many
areas in the river were found to be highly armored making sampling difficult.
To obtain a quantity suitable for laboratory analysis, same biac in sampling
took place. Sandy-silty sediments were sougat out due to the ease of sampling.
Sandy-silty material would exist in a different depositional envirorments than
would the armored gravels. The nature of the sediments, i.e. organic debris
versus gravel, will also influence ability of a sediment to retain

contaminants.

3.7.3.3 Other Discharges. An examination of permitted discharges to the
river within the vicinity of the Site (Appendix VII) revealed that same of the
detected campounds present in the sediment analytical resu.ts were present in
addition to cother campounds found in the discharge of other zctive facilities.
The Michigan Department of Mental Health, Kalamazoc Regional Psychiatric
Hospital is permitted to discharge selenium and mercury into Arcadia Creek.
The outlet of Arcadia Creel: into the Kalamazoo River is unc.ear but it appears
from the topographic map to be upstream from transects E and F. lakeside
Refining discharges intc Davis Creek, located upstream frcm all sample
locatiors; its effluent mey contain 1,1,1-trichlorovethane, oil and grease,
phenols, and ammonia. The city of Kalamazoo is discharging effluent to the
river at the facility on North Harrison; this can include cadmium, lead,
silver, cyanide and 1,2-dichloroethene. General Signal Corporation is
discharging scme o0il and grease with their effluent fram the facility on East
Michigan Aveme. Upjohn Company is authorized to discharge chlorine,
phosphorous, benzene, 1,2 dichloroethane, chlorobenzene, t-butanol and
methylene chloride into Portage Creak. In aidition to these known inputs there
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are a mmber of waste treatment facilities ypstream from the Site on the

Kalamazoo River. The area is also heavily industrialized and many potential
discharge and nunoff points may exist near the river.

3.8 Subsurface Drum Investigation

3.8.1 Purpose. During the RI field work the MINR requested that an
investigation be undertaken to determine if allegations concerning buried
dnuns at the Site were in fact true. After the PRP Committee, U.S. EPA, and
mcanetoanagmtoinitiateﬂxeﬁwstigatim,mm
conducted a prelirinary subsurface Site characterization in the suspect area.
This suspect area was located in the northeast corner of the fenced Site.
Findings of this preliminary survey indicated that there were underlying metal
cbjects within the suspect area. Based on these findings, it was proposed that
anatcavatlmofthesaspec*amabemﬂertakentomkeafmldetermmtlon
astotheexlstenceoftx.neddnm

3.8.2 Methodology. The first phase of this investigation consisted of
surveying the entire suspect area with a metal detector. The locations of
ancmalies identified during the metal detector survey were no.ed by the field
tear for the upcaming excavation. The subsurface excavation was performed by
Envirormental Management Control Inc. (EMC) of Genoa, Ghic. A lang trench was
duy usmg a backhe2 which was equipped with a separate air-supply source.

During the trench excavation the backhoe operator utilized level B protection,
while two HARI personnel and an MDNR reprﬁsem:atlve wore Level C and ma.ntamed
constant air monitoring. Level B pro‘cectlcm was nearby and would have beer.
used if ambient air leve:is exceeded 5 ppm and was sustamed for five minutes of

crga~ic v2pors or if dnums were d.scove.red

The excavation began approxjﬁamly five feet from the east fence, in the
northeast cormer of the-site, and contimued in a westerly direction (Figure
3-N). Two spotters stood a;'the east end of the trench while a HART person
stood by the backnoe and monitored the air. The trench was
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dug approximately 8-10 feet deep and about 10 feet wide. The work was
conducted under MINR and USEPA observation and proceeded in a slow and
cautious manner to prevent damage to any drums that might be encountered.

3.8.3 Findings. The trench was taken to within 15 feet of a cement
foundation. Three utility lines were uncovered. The conclusion of the trench
excavation were that there was no evidence of earlier excavations, no drums
were encountered, and ‘there were no readings of volatile organics above the
background ambient ‘air. Based on the above informaiion it was concluded that
there was no basis to the allegation that drums were buried in the northeast
corner of the fenced Site.

3.2 Waste Water Disposal

Under the gquidance of the RI work plan all water generated through
decontamination, drilling, well development and sampling activities was
collected and stored in a porl and a plestic lined box. Drilling mud usec at
the Site was also stored in the pool.

The waste was disposed of to the City of Kalamazoo Waste Water Treatment
Plant (*ppendix VIII).
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4.0 GEOLOGY AND HYDROGEOLOGY

4.1 Introduction

An understanding of the geology and hydrogeology is necessary to assess
the potential for contaminant migration from the Site. Information obtzined
from test boring logs provides the basis for the following discussions of

regional and Site geology and hydrogeology.
4.2 Geology

4.2.1 Regional Geolooy. ‘The Auto Ion Site is located on the
southwestern edge of the Michigan Basin, an intercratonic basin which has
existed in same form since Precambrian time.  Underlying bedrock is of
Paleozoic age and consists of (from oldest to youngest): Cambrian sandstone
and limestone of the lake Superior and Prairie &u Chien overlying an
etensively eroded Precambrian surface, the shale and limestone of the
Trenton-Black River and Eden Groups of Ordovician age, the Silurian age
Richmond, Cataract, Niagara and Saline Groups, the Devonian Detroit River
Group, the shale and limestone of the Traverse Group and the Coldwater Shale of
the late Devonian to early Mississippian. '

Rocks of the Michigan Basin are overlain unconformably by Pl :istocene
glacial deposits as well as associated lake beds, spillways, outwash and
glaciel chamnels. 1In Kalamazoo Township, the glacial drif: fangs from 50
feet to 300 feet in thickness (Forstat, et al., 19£3).

4.2.2 Site Geology. Glacial deposits lying unconformably above the
Mississippian age Coldwater Shale are appmodmtely l_ob feet in thickness.
Drift consists primarily of a medium grained sand interbedded with gravel,
silt and clay. Clay lenses are also present in this region. Overlying fill
material rarges in thickness from two feet to approximately twelve feet and
consicts of fine to mediu grained sands mixec with gravel, brick and cinder
fragments as well as organic material (Figures 4-A through 4-D).
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4.3 Surface Water Hydrology

The Auto Ion Site is located within the boundaries of the 100 year flood
plain of the Kalamazoo River in the Kalamazoo River Drainage Basin. Surface
drainage fram the Site flows into either the city sewer system or the Kalamazoo
River which subsequently drains into lake Michigan at a point 40 miles
northwest of the Site. .

U.S.G.S. gauging station data from approximately three miles upstream of
the Auto Ion S:te (Camstock #09106000) indicates an average r:ver dj.sdma:ge of
1000 cfs. Gauging station data (Table 4-1) indicates that a discharge increase
of 400 cfs could result in a river stage increase of one foot at the Camstock

gauge.

River depths within the study area range from 4 to 10 feet with a width
of approxirately 110 feet. The Site is situated adjacent to @ mearder in the
river, and due to thalweg fiow in this region river parameters that govern
sediment transport cannoct be determined with the available data.

4.4 Gechydrology

Well logs from the vicinity indicate that muni~ipal and industrial
groundwater wells, located within a two mile radius of the Site, utilize the
sand and g.avel aguifer. Based on limited well data the cérift is at lex=st 100
feet deep. Though sand arxd gravel deposits are generally under unconfined
conditions, localize: areas of clay layers mey create confine: conditions in
areas cf limited extent.

Groundwater levels for those wells located in the vicinity of Auto Ion
were reportec to range fram 4 to 30 feet below the ground surface with an
average depth zt *the Site Yeing 10 feet. Water level data for the on Site
monitoring wells, along with the corresponding staZf gauge data shown in Table
3 indiczte that recent precipitation events dictate the direction of flow in
the aquifer that underlies the Auto Ion Site.  The high k value, 3 x 10 °
crsec, imdicated fror the siug tests would allow for quick
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TABLE 4-1
COMSTOCK GAGE DATA (09106000)

Date Rischarge (cfs) Stage (ft)

10/21,/87 736 1.34
12/02/87 1260 1.89
01/13/88 995 1.60

02/19/88 1170 ©1.76
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response to precipitation events. The potentiametric surface indicates that
during normal coditions the groundwater flows toward the river in a
southwesterly direction (Figures 3-C,D,G). As previously mentioned, a storm
event causing a 400 cfs discharge increase in the Kalamazoo River will result
in a 1 foot stage increase. Such a storm event would cause a reversal in the
groundwater flow to a northwesterly direction. This reversal can be seen in
the potentiametric surface maps (Figures 3-E and F).
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5.0 EXTENT OF CONTAMINATION

5.1 Subsurface Soils

Results of the analysis of soil samples at Auto Ion revealed that the
west and southwest sides of the property contained highest concentration of
contaminants, primarily within the upper 11 feet.

Boring W-1 (Figure 5-D) which represents background had two semivolatiles
(di-n-butlyphtalate 840-1700 ug/kg, bis(2-ethylhexyl) phthalate 510-1400
ug/kg), ard one volatile (2-butanone 58 ug/kg) present.

The borings W-2 and B-3 (Figures 5-D and 5-B) which represent the
northeast and east side of the Site were analyzed for inorvanics only. W-2
had only a small amoaunt of cyanide (5.1 mg/kg) near the surface (0-2 feet;
while B-3 had cyanide, cadmium, chramium, mercury ard zinc concentrated in the
first eight feet. Highest concentrations were contained in the 6 to 8 foot
interval (chromium 2,968 mg/kg, cyanige 231 mg/kg, zinc 539 mg/kg). Mercury
was detected in the 48-60 foot zone at 2 mg/kg and was detected in the 88-90
foot interval at 3.2 mg/kg.

The southeast cormer of the Site, boring W-6 (Figure 5-F), was analyzed
for inorganics and had only near surface contamination. Cyanide (74 mg/kg)
was detected in the 0-2 foot interval and cadmium (1.2 - 1.5 mg/Kg) in the 0-F
foot interval.

The center of the Site and boring B-2, which was located where the autc
Ion building had stood, was analyzed for organics and inorganics. Boring B-2
(?igure 5-A) had low concentrations of cyanide, semivolatiles, and a pesticide
heptachlor (8.5 ug/kg). The greater muber of contaminants were in the upper
11 feet. However, the semivolatile bis (2-ethylhexyl)phthalate 940 ug/kg) and
the pesticide heptachlor were also detected in the 18.5-20 foot interva..
Cyanide was detected throughout the boring.
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DEPTHS OF CONTAMINANTS AT AUTO ION
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FICURE H-B DEPTHS OF CONTAMINANTS AT AUTO ION
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FIGURE G-t DEPTHS OF CONTAMINANTS AT AUTO ION
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FIRURE 5-F DEPTHS OF CONTAMINANTS AT AUTO ION
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The south central and southwest sides of the Site, represented by boring
W-4 and W-5 (Figure 5-F) were analyzed for inorganics. W-4 in the south
central part of the Site had cadmium (2.4 ug/kg) and chramium (1,050~1,601
" ug/kg) in the first three feet of the baring. Cyanide was detected between 0
and 11 feet and again at the 19 - 21 foot interval. W-5 had mercury (0.5-0.6
my/kg) in the first four feet, nickel (2,957 mg/kg) in the 6 - 8 foot interval
and chromium (1,045-2,508 mgy/kg) from 2 - 8 feet. The 6 - 8 foot interval had
cadmium (2.7 mg/kg), lead (374 mg/kg) amd zinc (469 wg/kg). Cyanide was
present from O - 10 feet. Contamination in both of these borings was in the
upper ten feet.

Tne lagoon and above ground storage tank were located in the west and
ncrthwest portion of the Site. Six borings (B-1, B-4, B-5, B-6, B-7, and
W-3b) were located in this area. Two borings were drilled to S0 and 110 fee:.
Four were shallow borings to a depth of eight feet in the old lagoor Site. The
two deep borings had the greater number and highest concentrations in the upper
ten feet. Samples from W-3b (Figure 5-E), drilied to 50 feet, contained the
most contaminants of all the borings on the Site.” 'The upper ten feet had
volatiles, semivolatiles and inorganics as shown in Figure 5-E. Beiow ten
feet, volatiles were detected at 13.5-15.5 feet (methylene chloride 3z ug/kg)
and 44-45.5 feet (acetone 14 ug/ks). The acetone detected at 44-45.5 feet is
guestionable as no other volatile was detected at that depth and it is a carTon
laboratory contaminant. | ' '

The semivolatiles detecteld below ten feet were di-n-butylphthalate (2.7
-3,80C ug/kg) between 13.5-25.5 feet, bis({2-ethylhexyi)phtheizze (590 u3 '3)
between 13.5-15.5 feet ard. b'\rylor...ylmthalate (916-1600 u3z/kg) between
24-30.5 feet and at 39-40.5 feet. The pest1c1de beta-BEil ('7 2-28 ug/kg) was
detected between 29-50.5 feet

Most contaminated samples from boring B-1 (Figure S5-A) were also detected
in the upper ten feet. A sample at the four to six fo=. interval was collected
fcr volatile analysis based on visual mspectmn Tnis sample detected several
volat 115 but the extent cannot be determined as it was the only volatile
sample collected fram this boring.’ The inorganics (arsenic 62-80 nq/kg
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chromium 2,433 mg/ky, cyanide 4.1 my/kg, lead 928 mg/ky and antimony 13 mg/kg)
were detected in the first four feet. Cadmium (1-1.6 mg/kg) was detected from
10 to 26.5 feet and cyanide was detected at the 18.5-20 (4.5 mg/kg) foot
intarval and the 43.5-45 foot (0.7 mg/kg) interval. Three of the four shallow
borings, in the area of the cld lagoon (B-4, B-6, B-7) detected contaminants
down to six feet (Figure 5-B and 5-C). Boring B4 was contaminated in the
first six feet with cyanide (0.4-2.7 mg/kg) and nickel (1,449 my/kg). Boring
B—6 was contaminated in the first six feet with cadmium (2.5-9.2 mg/kg),
chromium (1,207-1,423 my/kg) cyanide (0.9-17 my/kg), lead (365 mg/kg), nickel

(576-1,022 my/kg) and zinc (354-1,474 mg/kg). Boring B-7 was contaminated in

the first six feet with cadmium (4.7-12 mg/kg), chromium (2,572-3,521 my/kg),
Cyanide (0.4-4 my/kg), mercxry (C.4-1.6 my/kg) and zinc (589-2,029 mg/kj).
Boring B-5, had nickel (517 mg/kg) at the six to eight foot interval axd
cyanide (0.4 - 2,968 my/kg) in every sample.

5.2 Groundwater

The background well W-1 was sampled for purposes of camparison to those
locations where contamination was suspected (Figure 3-B). This background
location was sampled for inorganics, organics and pesticides/PCB's. The
analytical results for this well revealed no pesticides/PlR's.
Tetrachloroethene was the only volatile capound foud at w-1. The
conservative results fram the first sampling round were used as a general
camparison because of same analytical differences between sampling rounds.

Two semivolatiles, di-n-butylphthalate and bis(2-ethylhexyl) phthalate,
were detected in W-1 as well as all other on-Site well samples. As these two
capouds were found in the field blank at similar or higher concentrations,
the validity of these results is questicnable.

Well W-2, installed to monitor the northeast section of the Site
indicated inorganic concentrations elevated over W-1 inciuding arsenic,
barium, beryllium, cadmium, chromiuz cobalt, copper, iron, lead, cyanide,
mercury, nickel, silver, vanadium, cinc, and hexavalent chromium. The
concentrations arells‘bed in Tables 3-9 and 3-10.‘ In. contrast, the soil at
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this location contained only arsenic, barium, chromium, lead, cyanide and
nickel. The volatile organics found in the well sample for W-2 were
chloroform and trichloroethene (Table 3-8), while diethylphthalate was the
only semivolatile detected at W-2. These campounds were not analyzed for in
the soils from this area.

Well 3A monitors the ypper aquifer in the area of the seepage lagoon.
Well 3B monitors the deep aquifer in the same area. These wells, 3a and 3b,
are separated by a.clay lens with a thickness of about ten feet. The analyses
for these wells had detected cyanide and nickel within the uppermost six feet
of the soil. :

Volatiles detected in the shallow well W-3a include vinyl chloride,
methylene chloride, trans-1,2-dichloroethane and trichloroethene. No
volatiles were detected in W-3b, which monitors the deeper aguifer. Both
methylene chloride and tms—l,z-d.idﬂoroethane were found in the upper six
feet of soil at this location.

One semivolatile, 2,4,6-trichlorophencl was detected in water samples
from W-3a. This is the only occurrence of this capound at Auto Ion.
Betz-BHC, a coamon pesticide known as lindane, had been detected in soil
sanples fram W-3b below the clay lens. Beta-BHC, however, was not found in
the groundwater nor would it be expected as it is not water soluble.

Wzlls W-4, W-5 and W-6 will be discussed together because of similarities
in the analytical data and location with respect to the Kalamazoo River.

Nine inorganic campouwrds, arsenic, cadmium, chromium, cyanide, 1lead,
manganese, nickel, vanadium and zinc were detected in all three of these wells
at ievels elevated over the backgrouwd well W-1, Arsenic, cadmium, chromiur.
manganese, vanadium and zinc were detected in the soils at each well location.
Copper and mercury were detected in the groundwater of wells W-5 and wW-6, while
barium, beryllium, and cobalt were detected only in W-6. These campounds had
21so been found in the soils for W-6. Volatile organics were detected in well
W-4¢ and W-5, but none were detected in W-6. The volatile organics cammon in
ooth. W-4 and W-5 were; vinyl chloride, methylene chloride, and trichloroethene.
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In addition, trans-1,2-dichlorcethane, chloroform and 1,2-dichloroethane were
also found in W-4.

One semivolatile, 1,2-dichlorcbenzene, \ns present in the sample fram
W-4. Soils fram W-4, W-5 and W-6 were not analyzed for organics.

5.3 Surface Water

_ With the exception of bis(2-ethylhexyl)phthalate which was also detected
in the field blank, no volatiles or semivolatiles were detected in the surface
water samples of the Kalamazoo River.

Inorganic analysis indicates detectable concentrations of lead, nickel,
chromium, cadmium and alumimm in water samples taken along the D-transect
(Table 3-17). :

5.4 Sediments

Two volatiles (acetone and 2-butancne) were present in the sedimant
analyses. Three campounds were detected in 3 sample locations; two of these
locations are off-Site. ’ '

The majority of samples collected contained three or less semivolatile
organic campounds. Those containing eight or more semivolatiles were samples
Bl, B4, C2, D¢é ad E2, E3, E4, F1 and F2. Transects E and F contained the
largest variety of organic compounds. Both E and F are located a considerable
dist>nce from the Auto Ion Site (approximately 1/2 and 1 mile respectively).
These transects also showed higher concentrations of arsenic, cadmium, lead anc
nickel than most of the other sampling stations.

Samples collected fram two of the transects, D and F, showed positive
results for PCB analyses. Both of these transects lie dmmstraam'of the Auto
Ion Site. No FCB's were detected in samples collected dirvectly adjacent to
Site. A review of STORET ( a water quality database containing the analytical
results for various parameters conducted at different locations on many
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Michigan rivers) water quality information reveals the detection of FCB's in
Kalamazoo River sediments both upstream and downstream of the Auto Ion Site.

Stations D4 and B3 also contained higher concentrations of metals such as
arsenic, nickel and lead. The highest concentration of lead occurred at B3
located just downstream of the storm water runoff drain. Although magnesium
values were high in a majority of the analyses, concentrations appeared to be
similar in most samples including those in background sampling locations and
are possibly due to naturally higher concemtrations of magnesium within the
Kalamazoo area.

Sample D1 had a very high concentration of mercury (2.9 mg/kg). D1 lies
ten feet downstream of the cirtulating outfzil on the opposite side of the
river fram Auto Ion, and approximately 170 feet downstream from the surface
water discharge pipe. Cyanide was not detected in those samples that had
usable analyses. Nickel was present in low concentrations in background
samples, Site samples, and downstream samples, with most of the detectable
nickel occurring in the E and F transects. Higher values of zinc were also
detected along the E and F transects.

Sampling station D4 appears to have higher metal concentrations and more
detectable metals present than most samples within the Site. This station
indicated a variety of organic campounds present as well. Two stations on B
and C also detected 2 mumber of organic compoarxds in the analyses.

The biggest variety and often the higher comcentration of both organic
and inorganic corpounds occurred along the E and F transects. It is likely.
because of the distance between the Auto Ion Site and these
transects, that pollutants are enterinc the Kalamazoc River from cther sources
upstream fram E and F sampling stations. Many industries discharge into
Portage Creek which enters the Kalamazoo River upstream fram both E and F
transects, but downstream from the Auto Ion Site.
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5.5 Summary
In review of the different matrices analyzed at the Auto Ion Site, several
generalizations can be made:
* Semivolatiles detected in both soils (where analyzed for) and river
water sediments, did not ccarr in groundwater.
y No FCBs were detected on the Auto Ion Site.
N _
d No pesticides or PCBs were detected in groundwater samples.
. Inorganics not detected during the first round of groundwater
sampling at the background well (W-1), and ubiquitous at the Auto
Ion Site include arsenic, cadmium, chromium, copper, cCyanide, iron,
meraury, nickel, vanadium and zinc.
N
. Analyses of well W-3b, penetrating the deep aquifer, indicates
camparatively lower levels of inorganic constituents and an absence
of organic campounds.
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